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Part 1 Sets 


Equal and Equivalent Sets 


A set is a collection of things. We use braces to show sets: 
{Helen} { }  {1,3,5,7} 


The set with no members or elements is called the empty set. 


Sets are equal when they have the same members or elements. 
{1,5,7}={5,1,7} (1,5, 7} # {2,4, 6} 
Sets are equivalent when they have the same number of members. 


{1,5,7} = {2,4,6} {1,5, 7} # {4, 8} 


1. Which of these sets describe the empty set? 
The set of whole numbers from 0 to 5. 
The set of goblins in this room. 


oF pf 


. The set of lions in this room.’ 
d. The set of boys in this room. 


Choose = or #. 
2a. {a,b} @ {b, a} 3a { be{ } 
b. {1, 2,3} @ {4, 5, 6} b. {32, 40, 63} @ {42, 30, 63} 
c. {Tom} 9 {Bill} Cc. {Betty, Connie} {Connie, Betty} 


d. {r, s} ® {s, t} d. {Joe} {Mary, Joe} 
Choose = or #. 
4. a. {a,b} @ {a, b} 5. a. {1,2, 3,4} @ {a, b,c, d} 
b. {Jack, Jim} @ {Fred}  b. {3,6,9} @ {1, 2} 
. { so{ } c. {Mike} @ {4} 
d. {p, q, r} o {q, ie p} d. {m, A, r} @ {s, t} 


The numbers 2 and 4 are elements or members of the set {2, At. 
2 € {2, 4} 4€ {2, 4} 
The set {2, 4} is a proper subset of the set {1, 2, 3, 4} because the set 


{1, 2. Ds 4} contains all the members of the set {2, 4} and at least one 


more member. 


{2, 4} = {1, 2, 3, 4} 


Which statements are true? 


La 3 €{1,2,3,4} 2. a. Joan € {Joan, Jill, Jan} 
b. 5€{1,2,3, 4} b. Marie € {Flora, Elizabeth} 
ce O€ {1, 25 Oy 4} ce. Don€ {Larry, Gary, Don} 
d. 2€ {1, By Ds 4} d. Laura € {Laura} 
e. O€ { \ e. Jimé {Pat, Charles} 
3.a. {3,4} —{2,3, 4} 4. a. {Bill, Ted} = {Mike, Ted, Bill} 
b. 73, } cS {3, 4} b. {Dora} i { Marilyn, Linda} 


o} Cc. {Nancy, Suzanne} = {Suzanne} 


{0, 2} d. {Clara} S {Clara} 


Choose € or ©. 


5.a. 4.0 {2,4} 6. a. 0 {0,3,6} 7a. {0,6} {0,3, 6} 
b. {4} {2,4} b. {6} o{0,3,6 b { }>{0,3,6} 
ce { }o {za} . {o}@{o,3,6 « 7 {1,7} 


d. 2» {2,4} d. 6 > {0, 3,6} d. {7} > {1,7} 


lo) 


Disjoint Sets and Overlapping Sets 


Disjoint sets have no members in common. 


{Scott, Mark} {Marie} : 


Overlapping sets have at least one member in common. 


{Mary, Wendy, Mike} {Mary, Henry} 


\W Is each pair of sets disjoint or overlapping? 


a {1,3,5} {5,7,9, 11} e. {Jean, Joan} {Jenny} 
b. {4,812} {8,12} £) {7,4,3}  {1,3,4,7, 11} 
ce. {0,1,2,3}  {5, 10, 15} ge {1,2,3,4,5}  {o} 


d. {Frank, Mel} {Sam, Frank} (ih {Earth, Mars} {Venus, Mars} 


We can perform the union operation on sets. 


If a member is in more than one set, we list it only once. 
{April, May} U {May, June} = {April, May, June} 
{1, 2} U {2, 3, 4}={1, 2, 3, 4} 


2. Find each answer set. 
a. {Buffalo, Hartford, Pierre} U {Sacramento, Atlanta} = 
b. {Utah, Texas, Ohio, Idaho, lowa} U {Ohio, Texas, lowa} = 
{Pat, Kit} U {Pat, Kit Helen} = = 
{1,2, 3} U {4, 5}= = 
: {a, b, chu {c, bap 


f. {April, May, June} U {March, April} U {June, July} = 


re © 


® 


We can find the intersection of two sets. 


Only the members common to both sets are in the answer set. 


{4,5, 6,7} {9, 8, 7, 4}={7, 4} 


1. Give each answer set. 
a. {2,3,4,5}0{2, 3}=8 e. {2,4,6, 8} {1,2,3}= 
b. {Alex, Bert} n {Bert} = t. {a,b,c} A {b,c, d}=m 
c. {Hilda, Diane, Ada} 9 {Hilda}=" g, {6,8, 9} {4, 8,7} = @ 
d. {p, et, V; s} Nn {a, r} = h. {w, y, z} Nn {x, y} =f 


: The intersection of two disjoint sets is the empty set. 


{4,5,6}n{0,1}={ } 


2. Give each answer set. 
a {Venus, Mars, Saturn} Nn {Jupiter, Pluto, Neptune} = 
{Cabot, Cook, Columbus} Nn {DeSoto, Hudson} = 
c. {4,5, 6} 9 (5,6, 7, 9} = 
d. {a, b,c, d} 9 {b, d, a, c}= 
e {June, May} nN {August, April} = 
f. {Tom, Jeff} n {Ben, Jeff, Al} = 
g. {0,1,2,3,4,5}n {0, 2, 4, 6} = 
h. {6, 12, 18, 24} n {12, 24, 36, 48} = © 
i. {Chicago, Los Angeles, New York} ‘a {Chicago, Philadelphia} = 


= 


j: {Wyoming, Nevada, Montana} Nn {Vermont, Indiana} — 


We can find the difference of two sets. 


{April, May, June} ss {June} = {April, May} 


Sometimes there are elements in the second set that are not in the first 


set. We can take away only the elements that are in both sets. 
{April, May, June} _ {June, July} = {April, May} 
{June, July} = {April, May, June} = {July} 


Give the answer set. 

1. a) {Washington, Jefferson, Adams} — {Jefferson, Monroe} = 
b. {Monday, Tuesday, Wednesday} es {Monday, Friday} = 

{June, July, August, September} = {September, October} = 


Qa oe 


: {September, October} a {June, July, August, September} =!) 
e. {3,4,5} -— {5,6,7}=m 

f. {Rose, Mary, Kate} — {Rose} = 8 

g. {Rose} = {Rose, Mary, Kate} = 8 

h. {a, b, ©, a} _ {c, d, e} = | 

i, {c, d, e} _ {a, b, ¢, d} = 


a. {a, e, I, 0, u} _ {e, i} = 8 3. a. {Terry, Joe} = {Bill} = 

b. {Karl, Ted} — {Ted} = m b. {a,d,g,r,k} —{a,g,k} =m 
. {59, 58, 57, 56} — {56} = m . {t,i,w, m, i}—-{s, i, 0, b} = 

. {a,b,c d}—{x, y, z}= . {0,2, 4, 6} -{1,3, 5}=m 
. {39, 45, 87}—{39, 40, 41}= =e. {Anna, Ruth} — {Anna} = 


& fo.2,4)-{ } = {}-@5}= 


® a Oo 
a Oo 


mm 


Sets of Whole Numbers 


The set of whole numbers n such that n < 3 is {0, L, 2}. 
The set of whole numbers n such that n > 3 is {4, %,, Oy « : } We name 


three numbers and then use three dots to show that the number pattern 
continues. When the three dots appear at the end, the dots indicate 
there is no last number. Such a set is an infinite set. 

The set of whole numbers n such that n < 8 and n> 95 is {6, 7}. 


1. Find the set of whole numbers n such that: 
a n<4 ce n<2 e. n<O 
b n</7 d. n< 10 f n<l 


2. Find the set of whole numbers n such that: 
a n>4 ce n> 10 e. n> 75 
b n>/7 d. n> 25 f. n> 100 


3. Find the set of whole numbers n such that: 


a n<4andn>2 e. n<5and nis odd 
b. n<8andn>5 f. n<9andnis even 
c n<10andn>6 g. n>/7andnis even 
d. n<2andn>1 . h. n>4andn is odd 


4. Which answer sets in Exercise 3 are infinite sets? 


5. Which answer sets in Exercise 3 are not infinite sets? 


In place of: We write: 


The set of all whole numbers n {n: n< 3} 
such that n < 3 

The set of all whole numbers n {n: n> 3} 
such that n > 3 

The set of all whole numbers n {n: 4<n< 8} 


such thatn > 4 and n < 8 


Find the members of each set. 


a. {nin<5} 6. {n:n>o} ll. {n:3<n<6} 

2. {n:n<s} cf {n: n> 3} 12. {n:3<n<4} 

3. {nin <7} 8. {n:n> 9} 13. {n:25<n<31} 
4. {n:n<6} 9. {n:n>1} 14. {n: 102<n< 112} 
5. {n:n< 10} 10. {n:n> 11} 15. {n: 104<n< 110} 


Perform the operation and list the members of each answer set. 
16. {n:1<n<4}u{n5<n<i0} 

17. {n:2<n<5}u{n:3<n<s} 

18. {n:5<n<9}u{n:5<n<11} 

19. {n:4<n<10}—{n:5<n<s} 

20. {n: 21 <n < 25} —{n: 23 <n < 29} 

a1. {n: 18<n<24}n {n: 22 <n < 25} 

22. {n:n<4}n{n:2<n<s} 

23. {n:n<7}n{n:9<n<16} 

24. {n:n<8}—{n:n<6} 

25. {n:4<n< 10} {n:n<6}n{n:2<n<7} 


Sometimes we use capital letters to stand for sets. 


a={ } E = {Al, Ea} 


B = {al} F= {Al, Ann} 
c = {ea} G = {Ed, Ann} 
D= {Ann} H= {Al, Ed, Ann} 


We can use capital letters in mathematical sentences to stand for sets. 
{Ed, Ann} u {al} = {Al, Ed, Ann} 
GU B= H 


1. Copy each problem and give the answer set. Use capital letters as shown 


in the example above. 


a. {Al, Ed} — {Ed} = d. {Al, Ed, Ann} n {al} = 
b. {Ann} u {Al, Ed} = e. {Al, Ann} —{Al, Ed, Ann} = 
ce. {Ed} u {Al, Ed} = f. {Al, Ed} n {Ed, Ann} = 


Copy each problem. Using the sets in the box above, list the members in 


each answer set. 


C U D = {Ed, Ann} 


2.a AUB 3.a C-G= 44a ENB= 
b H-E= b EUD= b GUD= 
ce GANCH= ec HUG= ec F-A= 
d DONF= d AND= d. E-H= 
e G-F= e D-B= e CNH= 
f. BUE= f HNF= f, FUC= 
g H-GH= g AUG= g BNG=H= 


Each capital letter names a set. Copy and solve each problem as in the 
example below. 


: 
> 


1 April, May; n { Mayt=T 


ae T= {May} : | 
la. {1,2, 4, 5}u (3, o}=¥ 2. a. {t,r, i} 9 {b, 2 Ww 
b. {a,b,c,d}n {c,d e}=M b. {4,9, 0} u {0, 4,8, 9} =P 
c. {Tim, Pete} = {Mike, Pete} =X Cc. {w, y} = {x, y, z} =N 
d. {Bill, Sam} U {Sam, Bill} =G d. {Don, Bert} — {Bert} =s 
e. {10, 20, 30} {30}=a e. {Mary} n {Helen, Mary} = Z 


Using sets A through | given below, complete each problem. 
if} D={v, y} G={v,y, 2} 
B={z} E = {x, y} H = {x, y, z} 
c={y} F = {x, z} |= {v, x, y, z} 


3.a CUF=H 4a C-IlI=8 5a GUH=% 
b ENH= b DNE=B b BNI= 
c BUD=8 ce H-C= ec. FNG=B 
d G-B=Q8 d DUF=8 da |-F=) 
s, ieee e A-E=8 e GUA=8 


Using sets A through | given above find all possible answers. 


6.a. CUM=H 7a H-H=B 8 a HU@=H 
b. DN @=C b. MUF=| b. BNC=A 
ec MUG=I ec BUM=H ‘ce MUH=| 


d. E-@=€E d. MINI=E d. BONOM=A 
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Sets in Geometry 


Any figure may be described as a set of points. 


The line segment AB is the set of points whose 
elements are A and B and all the points on the A 
line between A and B. We write “AB” for segment AB. 


C 


A triangle is the union of three line segments. 


Triangle ABC = AB UBCUCA 


Match the set description to the figure. B. B 
1. ABUAC eae 
29, ABUACUAD A C 
3. ABUBCUCA 
4 


AB U BC UCAU AD Cc. as 
B 
A. C 
D 
A D. B 
ae 
B A D 


Write a set description for each figure. 


Q 
Ds Pp 6. Ts S 
R 
: 
Q R S P R 


Give the set described by listing the members. 


1. {n: 136<n< 141} 3. {n: 40<n<47} 


2. {n: 18<n< 22} 4. {n: 259<n < 264} 


Perform the operation and find the answer set. 
5. {April, May, June} U { March, April} U {June, July, August} = 
6. {Venus, Mars, Pluto, Mercury} U {Earth, Pluto, Mars} = 
7. {2, 4, 6}—-{0, 2,3, 4}=— 

8. {Sue, Amy} = {Amy} = 
9. {104, 103, 102, 101} n {103, 113} n {93, 103, 113} =| 

10. {lowa, Idaho, Utah} Nn {Utah, Texas} Nn { Ohio, Utah} = 

li. {n: 13<n<15}—{n:11<n<i7}=m 

12. {n:n<6}u{n4<n<s}=m 

13. {nin <8} U {0,2,4}U{n: 3<n<6h=m 

14. {n:3<n<7}-{n4<n<s}=n 

15. {n:8<n<il}n{n:7<n<12}= 

16. {65,4} {n: 4<n<7}n{n:3<n<s}= 


Write a set description for each figure. 


T K 2 
‘ 7. D cq. «41S. Lx 
F 
A B M i 
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Part 2 Laws of Arithmetic 


The operations on sets that we have studied are union, intersection, and 


difference. 


The operations on numbers that we have studied are addition, subtrac- 


tion, multiplication, and division. 


These operations on sets and on numbers are all binary operations. Bi 


means two. 


number from two numbers. 


28 + 36 = 64 

addends sum 

64 — 28 = 36 
difference 


or remainder 


In all binary operations on numbers, we obtain a third 


9 x 38 = 342 

factors product 

342 +9 = 38 
quotient 


Complete each problem. Tell in each case whether you have found a sum, 


a difference, a product, or a quotient. 


1. 9x 56= 7. 96676= 

2. 84+ 69 = 8. 8 x 46= 

3. 8647+ 8= 9. 9462 — 1495 = 

4, 984 — 6/9 = 10. 165 + 308 = 

5. 1765 + 8493 = ll. 2469 +3= 

6. 6 x 746 = 12. 19+ 38 = 

Choose +, —, ¥, or +. Give all possible operations. 

13. 404= 16 17. 004=0 21. 791=7 
14.600=0 18. 202=4 22. 99 3=6 
15. 600=6 19. 701=8 os, 9 3=3 
16. 191=1 20. 7@1=6 24.99 3=27 


Complete each problem. 


la 8x9=8 2. a. .a 4x MH =12 
bh 6x7=85H b. b 6x @ = 48 
ce. 3+8=8 c. ec 6+ H8 =11 
d 9+4=8 d. d. 9+ © = 16 
e. 367+ 6= 8 e. e. 25+ 8 = 
f. 367 4=8 f. f. 24+ 8 = 
ge 15-8= BH g. g 12-H=6 
h 12-3=8 h. h 11-S= 


Solve each equation. 


9+te=15 


4,a 7+5=m 5.a d+7=14 « 
b 5+9=y b n+8=12 b 8+g¢= 16 
c. 7xXx8=c c px 7=35 ce 7x v= 49 
d9x6=f d. s Xx 8 = 32 d. 8x w=0 
e. 10-—3=a e a-5=8 e. 10-h=5 
f. 146-9=j f r-O=7 f. 144-x=8 
g 45+5=b g qr9=3 g 63+d=9 
h 20+ 4=k h t+6=4 h 32+z=8 


Write an equation for each problem and solve the equation. 


7. Bob collected some rocks and put them in a box. The empty box weighed 
10 pounds. The box and rocks weighed 76 pounds. How much did the 


rocks weigh? 


8. It took George 12 minutes to solve a problem. It took Harry 3 times 
as long. How long did it take Harry to solve the problem? 


Commutativity 


Two questions are often asked about binary operations. 
Question 1: Does the order in which we operate on two numbers change 
the result? 


If the order in which we operate on two numbers does not change the 


result, the operation is commutative. 


Solve each equation and answer each question. 


la m+9=18 6a m+t=1 lla mx4=0 
b 9+n=18 b Ftn=1 b 4xn=0 
c. Does m= n? c. Does m = n? Does m = n? 
2a m* ¥=> 72 7aemx8&= 56 Wes m—-5s==3 
b 9xn= 72 b 8x n= 56 b 5—-n=3 
Does m = n? Does m = n? Does m = n? 
3a m—-8=6 Sa mF 4=2 13.amtodo=8 
bh B2@=-n=6 b 4=n=2 b O+tn=8 
Does m = n? Does m = n? Does m = n? 
ia mts+s=3 9a mt7= 16 laa mFtb6= 2 
bh 3*+n=3 b 7J+tn=16 bh 6Ff7 = 2 
c. Does m = n? Does m = n? Does m = n? 
Bea mx6=54 10a m-4=2 15a mxt=6 
b. 6x n= 54 b. 4-n=2 b. 5x n=6 
Does m = n? ‘ec. Does m = n? c. Does m = n? 
16. a. Which operation is used in each Exercise above? 
b. In which Exercises above does m = n?P 
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For any two numbers mMandn, m+n=n+m. 
Addition is commutative. 

For any two numbers m and n, ifm#n, m—n#n—mM. 
Subtraction is not commutative. 

For any two numbers mandn, m Xx n =n X m. 
Multiplication is commutative. 


For any two non-zero numbers m and n, ifm#n,m+n#n+m. 


Division is not commutative. 


Choose = or #. 


l. 84 + 97 97 + 84 7. 729 + 986 986 + 729 
2. 98 — 49 49 — 98 8. 64+ 8 8 + 64 

3. 8 X 36 36 x 8 9. 1046 — 832 832 — 1046 
4. 28+ 4@4-+ 28 10. 6 x 93 93 x 6 

5. 74 — 38 38 — 74 Il. 642 + 859 © 859 + 642 
6. 37 + 65 65 + 37 12. 96 — 38 @ 38 — 96 


Choose is or is not. 
13. Since the order in which we add two numbers does not change the sum, 


addition |» commutative. 

14. Since the order in which we multiply two numbers does not change the 
product, multiplication | commutative. 

15. Since the order in which we subtract two numbers may affect the 
difference, subtraction !" commutative. 

16. Since the order in which we divide two numbers may affect the quotient, 
division '| commutative. 

Give a reason for the truth of each equation. 

17. 84 + 69 = 69 + 84 _ because addition is commutative. 

18. 98 x 65 = 65 x 98 _ because ° 


19. e+G=4+3 because | 
20. 4x ; =? x 4 because 


15 
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Associativity 


Question 2: If we operate on more than two numbers, does the way in 


which we pair the numbers change the result? 


If the way in which we pair the numbers does not change the result, 


the operation is associative. 


Solve each equation and answer each question. 


la (8+ 5)+5=m 
b 8+(5+ 5 =n 
c. Does m= n? 


a (8 x 4)x6=m 
b. 8 x (4 x 6) =n 
c. Does m =n? 


a (32 — 8)-4=m 
b. 32 -—-(8 —4) =n 
c. Does m= n? 


a (64+ 8)+8=m 
b. 64+ (8 + 8) =n 
c. Does m= n? 


5. a @+%3)+3=m 
b $4 ($43) =n 


c. Does m = n? 


6. 


10. 


a. 
b. 


Cc. 


(46 — 28) - 15 =m 
46 — (28 — 15) =n 
Does m = n? 


(38 + 64) + 15= m 
38 + (64 + 15) =n 
Does m = n? 


(9 x 8) x 7=m 
9x (8x 7)/=n 
Does m= n? 


(48 + 4)+2=m 


48+(4+2)=n 
Does m= n? 


Does m = n? 


Which operation is used in each Exercise above? 


b. In which Exercises above does m =n? 


For any numbers m,n, andp, (m+n) +p=m+ (n+ p). 

Addition is associative. 

For any numbers m,n, and p, (m x n) x p=m xX (n X p). 
Multiplication is associative. 

For any numbers m, n, and p, if p#0, (m— n) — p#m-— (n— p). 
Subtraction is not associative. We must use parentheses to show how to 
pair the numbers. 

For any positive numbers m, n, and p, if p #1, 

(m+n) +p#m-+(n + p). 


Division is not associative. We must use parentheses to show how to pair 


the numbers. 


Choose = or #. The parentheses tell how to pair the numbers. 


(4+2)+2@4+(2+2) 9 (12+ 6) +2 @ 12+ (6 + 2) 
(4-2)-2@4-(2-2) 10. (12—6)—2 @ 12 —- (6 —- 2) 
(4x 2)x2@4x (2x2) IL (12 x 6) x 2 @ 12 x (6 X 2) 
(4+2)+2@4+(2+2) 12 (12+ 6) +2 @ 12+ (6+ 2) 
(16+4)+2@16+(4+2) 13. (8+4.+4 08+ (4+ 4) 
(16-4) -2@16-(44-2) 4 (8-4)-408-(4-4) 
(16x 4)x2@16x (4x 2) 15. (8x 4) x40 8 x (4 x 4) 
(16+ 4)+2@16+(4+2) 16 (8+4)+4 08 (474) 


Choose is or is not. 


17. 


18. 


19. 


20. 


Since the pairing of numbers does not change the result, addition ™ 
associative. 

Since the pairing of numbers may change the result, subtraction ™@ 
associative. 

Since the pairing of numbers does not change the result, multiplication 
™@ associative. 

Since the pairing of numbers may change the result, division " as- 


sociative. 
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Checking an Answer 


We can check a product by interchanging the factors because multiplica- 


tion is commutative. 


84 Check: 19 

x 19 x 84 
756 76 
840 1520 
1596 1596 


Find each product and check each result as shown above. 


Il. 28 2. 38 3. 67 4, 49 5. 87 
*15 x 20 x 36 x 54 x65 


6. 95 1 278 8. 689 9. 509 10. 817 
x 29 x 46 x 34 x 268 x 249 


We can check a sum by interchanging the addends because addition is 


commutative and associative. 


97 Check: 68 846 Check: 654 
68 45 958 846 
45 _97 654 958 
210 210 2458 2458 


Find each sum. Check each result as shown above. 


ll. 884 12. 938 13. 714 14. 8290 15. 4132 
957 305 586 1078 7596 
276 624 920 6347 8029 

16. 493 17. 188 18. 319 19. 4373 20. 5827 
786 729 465 9448 9659 
934 706 206 5198 7069 


Inverse Operations 


We can check subtraction by addition. Subtraction and addition are 


inverse operations. Inverse operations undo each other. 


8146 
a We add these 7-3=4 
Check: 8146 Wie eis Check: 3+ 4=7 


Find each difference. Check by using the inverse operation. 


1, 859 2. 708 3. 945 4. 8456 5. 3009 
—146 —149 =—296 —4188 — 1463 
6. 954 7. 863 8. 900 9. 7283 10. 4000 
—38/ —149 —275 — 2087 — 1496 


We can check division by multiplication. Division and multiplication 
are inverse operations. 


624 Check: 624 
7)4368 x 7 
4200 4368 
168 
140 
28 
28 
6) 


Find each quotient. Check by using the inverse operation. 

ll. 6)7386 12. 8)8616 13. 4)4628 14. 8)7384 15. 6)9402 
16. 9)5490 17. 7)4585 18. 8)9368 19. 5)7900 20. 9)8658 
21. 3)7674 29, 5)4825 23. 9)8577 24. 7)8645 25. 4)7368 
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Using two Binary Operations 


We can use two binary operations in a problem. Parentheses show how 


to pair the numbers. 
28 + (9+ 5) = 28 + 14 
=2 


Copy and complete each problem. 


I 18 + (24-9)= 8. (76 — 49) + 8 = 9 
2. (48 + 85) — 28 = 9. (939 — 480) +9= 

3. (274 + 182)+6= 10. 984 — (624 + 309) = 
4. 8 x (49 + 54) = ll. 9 x (64 + 78) = 

5. 5 X (92 — 37) = 12. (785 + 255) +5= 

6. (6 x 74)+3= 13. 7 x (956 — 329) = 

7. (44 — 27) - 15> 14. 67 — (45 — 29) = 


Copy each equation and put in parentheses to make the equation true. 


15. 72+8+4=13 21. 46+ 18+ 8=8 
164. 14-2x3=8 23. 85 — 45 = 9 = 80 
17. 146-9-—-7= 14 23. 69 +3 +3 = 69 
18. 12-4x0O=0 24.6x8+4= 52 
19. 2878+4= 14 2. 10x0+8=8 
20. 92-12 —-9=7]1 26. 94 +2+3= 50 
Choose = or #. 


27. 6 x (50 + 8) @ (6 x 50) + (6 x 8) 


28. 9 x (42 + 8) > (9 x 42) + (9 x 8) 

29. 7 x (46 — 38) © (7 x 46) — (7 x 38) 
30. 5 x (82 — 49) @ (5 x 82) — (5 x 49) 
31. 4 x (32 + 83) © (4 x 32) + (4 x 83) 
32. 8 x (63 — 48) © (8 x 63) — (8 x 48) 


The Distributive Laws 


Solve each equation and answer each question. 


loa 7 X (18 + 38) =m 4.a. (82 — 75) X 6=m 
b. (7 x 18) + (7 x 38) =n b. (82 x 6) — (75 x 6)=n 
c. Does m= n? c. Does m= n? 
2.a. 9 x (64 — 53) =m 5. a 8 x (49 + 63) =m 
b. (9 x 64) — (9 x 53) =n b. (8 x 49) + (8 x 63) =n 
Does m = n? c. Does m = n? 
3. a. (19 + 34) x 8=m 6.a. 9 x (89 — 75) =m 
b. (19 x 8) + (34 x 8) =n b. (9 x 89) —(9 x 75)=n 
c. Does m = n? c. Does m = n? 


There are two forms of the distributive law for multiplication over 
addition. For any numbers m, n, and p, 
m x (n + p) = (m X n) + (m X p) 
(n + p) X m= (n X m) + (p X m) 
There are two forms of the distributive law for multiplication over 
subtraction. For any numbers m, n, and p, 
m xX (n — p) = (m X n) — (m X p) 
(n — p) X m= (n X m) — (p X m) 


Copy and complete each problem. 

7.6 *.(4 + 5) = (6 x 4) + (6 x BB) 
8.8 x (9 — 6) = (B x 9) — (B x 6) 
9. (7 — 6) xX 3 = (7 x 3) — (@ x 3) 
10. (8 + 9) x 4=(M@ x 4) + (9 x 4) 
11.5 x (6 + 7) = (@ x 6) + (@ x 7) 
12.(9-— 4) x 8=(9 x @) — (4 x B) 
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Solve each equation and answer each question. 


lo a. (95 + 70) = 5=m 3. a (182 + 238) + 7 =m 
b. (95 + 5) + (70+ 5/=n b. (182 + 7) + (238 + 7) =n 
ce. Does m= n? c. Does m= n? 

2. a. (174 — 72) +6=m 4. a. (972 — 810) +9=m 
b. (174 + 6) — (72 + 6) =n b. (972 + 9) — (810 +9) =n 


Does m = n? c. Does m= n? 


There is only one form of the distributive law for division over addition. 
For any numbers m, n, and p, if p # 0, 

(m + n) + p= (m + p) + (n = p). 
There is only one form of the distributive law for division over subtrac- 
tion. 
For any numbers m, n, and p, if p #0, 

(m — n) + p= (m + p) — (n = p). 


Copy and complete each problem. 

5. (26 + 19) + 5= (8 + 5) + (19 + 5) 

6. (73 — 49) += 2=(73 + &)— (49+ B) 
7. (94+ 56) + 6= (94 + 6) + (Bi + 6) 

8. (87 — 39) + 8 = (@ + 8) — (39 = 8) 
9. (65—38)+7= (65+ 7) —(& = 7) 
10. (89+ 94)+4=(89+ °)+(94+ ) 


Solve each problem. 
11. Barbara read 85 pages in one book and 110 pages in another book during 
a 5-day period. If she read the same number of pages each day, how 


many pages did she read each day? 


12. Ataschool party 96 red balloons and 48 yellow balloons were divided 
equally among 8 team captains. How many balloons did each team 


captain receive for his team? 


Identity Element in Addition 


Complete each problem. 


1 O+ @ = 27 6. 87 + @ = 87 11. 57+ @ = 57 
2, 46+ © = 46 7 © +54=54 12. 82-O0=8 
3. @-O0=96 8. @-O=71 13. + 46 = 46 
4. 28 — @ = 28 9 0+ 39= 14. 92 — @ = 92 
5 +m =4 10. 7-m=2 Ib. @+0=8 

Choose = or #. 

16. 0-7@7 19. 0+4@04 2. 6+006 

17. 9-0@9 20. 0-0 @0 23. OF 6 @6 

18. 8+0@8 214-0@4 24. 8-008 


If we add zero to any number, the sum is that number. Zero is the 
identity element in addition. For any number n, 
n+O=>nandO+n=n. 
If we subtract zero from any number, the difference is that number. 
For any number n, 
n-O=n. 
If we subtract any non-zero number from zero, the difference is not that 


number. For any non-zero number n, 


O-—n#n. 
Complete each problem. 
25. 93 x0=> 8 27. 0+ 84= 8 29. 83 x % =0 
26. Bx 93=0 28. 49x 0= B 30. @+19=0 


For any number n,n X 0=0 andO xn=0. 


For any non-zero number n, 0 + n= 0. 


We cannot divide by zero. 
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Identity Element in Multiplication 


Complete each problem. 


l. 1x B = 36 
2. 42 x B@ = 42 
3. 86 + B = 86 
4. @x57=57 
5. 7>54+1= 
Choose = or #. 

6 @ & 
16. 7 x 1 ®@ = 


17. 79 x 1 @ 79 
18. 1 x 53 @ 53 


84 x @ = 84 
1xO= 

x1=91 
+1= 43 
69 + @ = 69 
pre 
86 + 1 @ 86 
1+ 45 @ 45 


1+@=1 
24x1=1 
96 + CO = 
mx1=51 
67 + 67 =| 
t+t@1 
64+ 64 @1 
O+1@0 


If we multiply one by any number, the product is that number. One is 


the identity element in multiplication. For any number Nn, 


1xn=nandnxi1=n. 


If we divide any number by one, the quotient is that number. 


For any number n, 


n= 1=n. 


If we divide one by any number except one, the quotient is not that 


number. For any number n, ifn #1, 
1+nFn. 


If we divide any non-zero number by itself, the quotient is one. 


For any number n, ifn #0, 
n-+n=1. 


Complete each statement. 
25. [1 is the identity element in addition. 


26. is the identity element in multiplication. 


27. If we divide any number p by one, the quotient is “. 
28. If we divide any non-zero number q by itself, the quotient is 


Giving Reasons 


Pair each equation with the reason why it is true. 


1. 
2. 


3. 


ef SS 


10. 


atO=a 


A. Addition is associative. 


(atb)+c=(atc)t(b+c) B Multiplication is commutative. 


(aX b) Xc=a xX (b XC) 


axl=a 


(atb)+c=at(b+c) 


C. Addition is commutative. 

D. Multiplication is distributive over 
addition. 

E. Multiplication is distributive over 


subtraction. 


(a—b)+c=(atc)—(b+c) F. One is the identity element in 


axb=bxa 


multiplication. 
G. Zero is the identity element in 


a x (b —c) = (a X b) — (a XC) addition. 


atb=bta 


a x (b+ c)=(a X b) + (a X c) 


H. Multiplication is associative. 
Division is distributive over addi- 


= 


tion. 
J. Division is distributive over sub- 


traction. 


Give the reason why each equation is true. 


11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


964 x 1= 964 
58 + 46 = 46 + 58 
8x6=6 x 8 

1 x 400 = 400 
926 + O= 926 

28 + 54 = 54 + 28 
0+ 87=87 


3x45=>45 x3 


(16 + 15) + 28=16 + (15 + 28) 

4 x (20 + 13) = (4 x 20) + (4 x 13) 
(81 — 63) + 9= (81 + 9) — (63 + 9) 

7 x (4+5)=(7 x4) +(7 x 5) 

(49 + 42) +7= (49 +7) + (42+ 7) 

6 x (45 + 38) = (6 x 45) + (6 x 38) 
(42 + 83) + 15 = 42 + (83 + 15) 

17 x (28 — 15) =(17 x 28) — (17 x 15) 
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Match the name of each law with the mathematical sentence describing it. 


l. associative law for 
addition 

2. associative law for 
multiplication 

3. distributive law for 
multiplication 

4. distributive law for 


division 


A. m X (n + p) = (m x n) + (m x p) 
B. 


C. 


5. commutative law for 


addition 


6. commutative law for 


multiplication 


Choose = or #. 


7. (216 — 147) — 65 
8. (18 x 24) x 36 
9. (789 + 234) + 111 
10. (108 + 12) + 3 
ll. (a + b) + 34 
12. (52 + 26) + 13 


Find each sum. 


13, 2 14. 10 
4 15 

6 3 

8 18 


(e+ f)+g=ert (f + g) 


px k=k xj 


(a+ b) +c = (a +c) + (b +0) 


(p X q) X r=p X (q X r) 


216 — (147 — 65) 


18 x (24 x 36) 

789 + (234 + 111) 
L085 = (2 = 3) 
34 + (a + b) 

(52 + 13) + (26 + 13) 


16. 


357 
106 
829 
112 


17. 


703 
498 
340 
271 


o onrntea awa erk WB WN & 


= 
—) 


. {Al, Ed} U {Joe, Ed, lan} = 
. {a,b, c, d} n {d, b, y} = 
. {9,8, 6} a{n:n< f= 

. {Utah, Ohio} U {Utah} = = 

‘ {May, June} - {April} =f 

, {n: n<3}—{n: n<5}=m 
; {Joy, Ann, Pat} = {Ann} = @ 
. {n3<n<9}a{n:4<n<a}a{n:1<n<9and nis odd} = © 
. {10, 20, 30, 40} u {10, 11, 12} U{n: 12<n<i7}=e 


. Choose = or #. 11. Choose © or #. 
a. {1, 2} @ {2, 3} a. {1,2} @ {2, 3} 
b. {Ted} @ {Ken, Ted} b. {Ted} @ {Ken, Ted} 
c. {3,5} @ {5,3} c. {3, 5} @ {5, 3} 
Choose € or &. 13. IfA={1, 2, 3, 4} 
a. 3 @ {2,3, 4} and B = {2, 4, 6, 8}, 
b. {2} @ {2,3, 4} - find AN B. 


Write a set description for each figure. 
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Part 3 Fractions 


1, 


2. 


The denominator of a fraction tells into how many equal parts a whole 
has been divided. 


The numerator of a fraction tells how many of the parts we are talking 


about. 
spies 2 ‘ 
BME ralOt 3 denominator 
| | 
e!:etstfto 
. refers to 2 of 3 equal parts. ! 
@ | ® oO 
I 


Give the numerator of each fraction. 


3 1 8 6 . 10 
a 5 4 e. 4 g 5 1. “g 
wi & 4 1 - 3 
b. 2 d § f. 4 h. 4 ji. 3 


Give the denominator of each fraction in Exercise 1. 


If the numerator is less than the denominator, the fraction is less than 1. 


2 1 31 
3 <1 3 <1 36 ~ 1 
If the numerator is equal to the denominator, the fraction is equal to 1. 
3- 8 36 — 
a a— | 36 | 
If the numerator is greater than the denominator, the fraction is greater 
than 1. 
5 it, 40 
go go> 1 sar 


Which fractions in Exercise 1 are less than 1? 


Which fractions in Exercise 1 are greater than 1? 


The whole numbers are 0, 1, 2, 3, 4, 5, 6, 7,.-- 


We can add whole numbers and fractions. 


4— 414 
11+ 4=11% 


Numbers like 35 and 112 are often called mixed numbers. 


1. Which of these numbers are mixed numbers? 
a. 12 c. Ay e. 2 ga i, 7 


olny wl— 


b. 6 


1 3 9 . 
1 d, 3 £ 6£ bh. 5 j. 9 


If a fraction is less than 1, it is sometimes called a proper fraction. 


Otherwise, it is called an improper fraction. 


2. Which of these fractions are proper fractions? 


3 2 4 2 19 
a. 4 & § & 4 g 5 i, 3 
8 9 9 5S 7 
b. 3 d. 3 f. 3 h. a6 j- 3 
3. Which of these fractions are equal to 1? 
a, ot a = ; a n = 9 
: : 5 -— _ a 9 
5 QO 15 0 16 
b. 5 fos J 45 mn. 4 ~~ TE 
3 2 9 3 18 
c 4 ge 5 k. 5 0 3 Ss) 49 
8 1 m3 5 8 
d. 3 h. 3 L 3 DP 5 & 48 


4. Choose equal to or less than or greater than. 
a. Ifthe numerator is equal to the denominator, the fraction is © 1. 
b. If the numerator is greater than the denominator, the fraction is © 1. 


c. Ifthe numerator is less than the denominator, the fraction is @ 1. 
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Some fractions equal whole numbers. 
We have 2 whole candy bars. 
We cut the bars to serve 6 people equal amounts. 


We have 6 thirds. 


6 
3 2 cosSE 
Some fractions equal mixed numbers. a 


We have 1 whole candy bar and 2 thirds. 

One piece of the candy bar is gone. 

We have 5 thirds left. 

5. 72 = 
= 13 


We divide in order to find the whole number or mixed number equal to 


an improper fraction. 


Find the whole number or mixed number equal to each improper fraction. 


18 13 16 56 230 
1, 18 5. 9, 4 13. 17 
21 11 27 36 41 
g, 21 6. 4 10. 2 4. ¥ is, 4 
19 60 19 27 187 
3, i 7. $0 u. 4 15. 4 19, 182 
20 19 23 387 59 
4, 2 8. 4 @ 2 16. 382 20. 3 
Choose < or = or >. 
a. 61 4. 10 2 27, 2 @ 7 
2 5 5 4 
29. ; 1 25. 1 28. 4 4 
10 6 8 4 
23. : 1 26. 1 ‘i 29. 8 4 


Fractions whose denominators are the same are often called like fractions. 


When we add or subtract like fractions we add or subtract their numera- 


tors. 


Find each sum. If possible, express the answer as a mixed number ora whole 


number. 
1 — 5 2— 1 4 — 
lo gts 3. gt g— 9 Wt 4 
5 4— i 2 4 eo 
2. 2+ 29> 6 2+ 12> 10 39 T 39— 
1 1i_— 3 2, 42 Be 
3 gts ai 7+ >= ll. 39+ i9= 
5 __ 2 6 7 i 
4, 24+1= g. 24+ 8= 2, i+i= 
Find each difference. 
ae 19_ 6 — 17_ 14_— 
13. 4 4 17. 10 10 21. 20 20 
5_2— 15_ 4 — 415 _ 12_— 
14, 3 3 18. — 7= 22. 45 7 
6 1 — 3_3— 16_ 2 
15, §€-1= 19, 2-3= 93, -2= 
7_6— ig9_ 9_ 70 _ 10 — 
16. 9 9 = 20. 3 3= 24 47 7= 
Copy and complete each problem. 
2 = 3 10 _ = J —_4—5 
2. 2+ =3 29, 4 =1 33. = 3 
1 — 4 4_ — 3 a ee ee 
26. 5 + ™~ 5 30. 5 ™~ 5 34. 100 ~ 100 
a! — 3 9_ — & —_ &8— 3 
27. 7+ ~ 7 31. 7 ~ 7 35 147 «14 
2 — 35 u_., —~ & —~ I— 7 
28. gt ™~ 8 32. 10 ™~ 10 36. 11° ,~«11 
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Solve each problem. When possible give answers either as mixed numbers or 


as whole numbers. 


1. Each side of a square measures i foot. What is the perimeter of the 


square? 


2. Penny has 7 pound of candy. Dottie has + pound of candy more than 


Penny. How many pounds of candy has Dottie? 


: dollar. How much more money has Leon? 


3. Leon has = dollar; Hugh has 


4. The side of an equilateral triangle measures * inches. What is the 


perimeter of the triangle? 


5. Patty and Janet “ spend < of an hour every night doing homework. 
If Patty has spent 5 3 of an hour and Janet * of an hour, how much more 


time will each girl andy 


6. The perimeter of a rectangular field is +7 mile. If the width of the field is 


[_—— — 5 
77 mile, what is its length: Cai tite Soho! 


OOOOOMOO 
ons FOOOO HOO 
block is a mile long. How far house Blais O: Lj! ‘O OJ — 
does each one walk? OOOO; Owe house 

Oooooooo 


7. The map shows Jean’s, Pete’s, 


and Ben’s routes to school. Each 


Who walks the greatest distance 
to the Oak View 


Pete, or Jean? 


School, Ben, 


OOOOOOOO 


Pete’s 
house 


Claire has r of an hour each day for lunch. How much time does she have 


for lunch in five days? 


If two fractions have the same denominator, then the fraction with the 


lesser numerator is the lesser. 


kD); a: -CQ 
<i FES 


If two fractions have the same numerator, then the fraction with the 


greater denominator is the lesser. 


@.. .. .@ 
wy’  * "ae 


An improper fraction is greater than a proper fraction. 


Choose < or >. 


1 20! 6 lel 1. ted 16. =~ @ 2 
2$0i «Het wie? 1 lef 
3 505 8. 593 13. $@2 is. 204 
4.3@3 9 lee 14. 80 8 19. 202 
5 2 @4 10. £@3 5 te% 20.  @ F 
Choose < or = or >. 

21.7@1 2. 2@8 29. t@i 33. 3@ 4 
o. 2@5 26. 2@2 30. -@ ¢ 34. 3@ 3 
23. 2@% 27. 1@2 31. 3@ 35. 2@ 8 
24. 2 @2 28. 7, @ 1 32. 2 @ 3 36. 1@2 


33 


34 


Finding Other Fraction Names 


—a $ The given fraction 
1a 2 The equal parts each 
3x2 e divided into 2 parts 
1x8 3 The equal parts each 
3x3 ‘ divided into 3 parts 
{ee ry The equal parts each 
a *¢ ie divided into 4 parts 


We can find an equal fraction by multiplying the numerator and the 


denominator by the same number. 


2 4 4-4 4 
5 


2 
3 3 4 4 
2 


Find another name for each fraction. Choose different names for one. 


Ee JAE ies YUE Sey Pgecds Ja 
Avan sy a8 


Lz Ba 9, 8 iG ss it = 
2. a 6. 7 10. 3 4. ay 1s. 3 
2 % 7 1 - is § 19, = 
4, 4 8. 3 2 4 16. # ah, Fe 


Give 4 fractions equal to the given fraction. 


Sh BP) G) 1228 
a a. 
1 4 3, ft 5. 
3 =% 
2.3 4. 3 6. 


SIN ola 


10 


15 


ss 


ge 
00 |eo oN 


We can sometimes find other fraction names by dividing the numerator 


and denominator by the same number. When we divide the numerator 


and denominator by the same number, we are dividing the fraction by 


one. 


Divide to find 2 fractions equal to the given fraction. 


9 5 13, 35 17. 
I = Id: 35 18. 
lu. is. 2 19. 
12, 3 16. #5 20. 
Choose = or # 

3. 2@2 28. 3@2 31. ze 
0. Fe 2. 2e2 aS 
4.63 30. = Os sh = 


30 
48 


18 
42 


24 
30 


12 
54 


Blo Sis als 


= 
for) 


21. 


22. 


23. 


wo glph oly ws 
io mo 


24. 


w 
o 


=- oln 
co 


= 5 
Oo ao 


o 
pS 


ais 
@OlIm alow olan 
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When no whole number except 1 exactly divides both the numerator and 


the denominator, we often say the fraction is given in its lowest terms. 


Only 1 exactly divides both 4 and 7. 


= is in lowest terms. 


1. Which fractions are in lowest terms? 


, 2 B 8 4 
. 3 Ge 42 & 3 & 5 

4A 3 3 3 
b. 4 a. 3 f 3 h. 2 


2. Divide both numerator and denominator by the same number to express 


each fraction in lowest terms. 


3 12 "6 & 
a § CG 45 @. 5 gq § 
3 =F 10 ai. 
b. [5 dL. SS f. 45 ks 93 
We may divide more than once. 
60 — 60 +10 — 6 
100° 100+10°° «1 
6_ 6+2_3 
10 10 +2 5 
3 i, SO expressed in lowest terms. 
5 100 
3. Express in lowest terms. 
4A 12 15. 18 
me e234 400 mm “48 
20 8 - 20 10 
b. 40 f. 4p J. 32 ne |: 
6 24 24 40 
= 8 30 ke 56 o- 00 
12 50 alt 12 
d. 39 h. +99  3y P- 60 


Finding a Missing Numerator 


We can find a missing numerator if we are given a fraction and a new 


denominator which has the first denominator as a factor. 


1. Divide the greater denominator by the lesser. 12 + 3 = 4 
2. Multiply the numerator and denominator of the given fraction by 
this quotient. 


3. The numerator of the new fraction is the missing numerator. 


2—2x4=— 8 
3 3x4 12 


Find each missing numerator. 


.i=2 sg ies Is. 2=5 2, §= 4 
a 2=4 9 2-8 16. 2=4 $3, #= 
3. 2=5 10. 2=7 a 4, $= 4 
4, 2=4% i. 2=2 1s. 2=3 Ss. 2=S 
5g = 2. #= & 19, 2=5 2. t= 
6 3= 5 13, 2=3 20. t=75 ae 
7, 4=4 4, 3=4 a. 8=5 28. 7 =3, 
29. Margie’s recipe calls for ' cup of flour. 


a. Betty says that this is the same as 2 cup of flour. Is Betty correct? 


b. Ann says that this is the same as ‘cup of flour. Is Ann correct? 
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Comparing Fractions 


We can compare fractions with the same denominator or the same 


numerator. 


: is less than = because 3 is less than 4. 


: is less than 2 because tis less than 1. 


We can find other fraction names for the same fraction to help us compare 
fractions. 


2 
3 


is less than * because os is less than 6 


Choose < or >. 


4 4 2 2 3 3 
1. 6 7 3. 7 9 9. 8 d 
3 ) 5 6 J = 
2. 4 4 6. 6 6 10. 10 12 
4 4 9 4 il 2 
3. 3 12 7G Fi ll. 3 3 
6 6 5 5 a =e 
4. & 7 8. 3 9 12. 45 12 
Choose < or = or >. 
: : Think: i= ze and 3 > : 
3y 5 
47 8 
3 4 3 5 4 1 
13. in 16. 3 = 19. 3 7 
9 2 1 5 6 2 
14, 75 3 17. 3 19 20. 4 = 
2 2 ah. 2 5 we 
15. 44 7 18. 45 3 21. § 18 


1. 


The perimeter of an equilateral 
triangle is 3 foot. How long is ANG 


Find the perimeter of each of the pictured figures. 


1, 
q In. 


each side? 7 


x< 
+ 
x 
+ 
x< 
ail 


Each side of a pentagon measures = in, What is its perimeter? 


Each side of a square measures in, What is its perimeter? 


How many feet of molding must 


be bought to go around the base of 27 + 
= ft. 


the walls of the room shown in the 


picture? 


9 ft. 


12 ft. 


Each side of a hexagon measures = is, What is its perimeter? 


Each block measures 1 mile. Each route is marked. 


a. 


9 
Find the distance from Nancy’s 


house to the store. 

Find the distance from Nancy’s 
house to the school. 

Find the distance from Nancy’s 
house to the library. 

Find the distance from Nancy’s 


house to the playground. 


® 


playground 
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In adding or subtracting fractions we often must find equal fractions with 


greater denominators. 


1 A, 1. & i — 6. 
2+ 2-727 12 because 5 = 45 
sa ol 
12 
1. Ae 6 1. 1— & 
27 127 12° +«272 because 5 = 45 


Rename a fraction in each pair so that the fractions have like denominators. 


1. 2 and a 5. = and i: 9, 2 and E 
2. : and a 6. * and 7 10. 70 and - 
3. and 75 7. Zand 4 ll. and ¢ 
4. 3 and 36 8. 75 and 7 12. 7g and 3 
Complete each problem. 

3 ¢+g=37 = i, 2-2=4-3- 

4. 24+3=f+ 75 2. 1-i=2-j= 

is. +5 =F = a. U-3=0-7= 

6. 2+2=5+2= o, 3-ta--is 

7, 2+} =54+5= a3, 2-i=%-7= 

is. $+ 2=5+4= oa, §3-L=--i= 


25. Larry had 7 pound of nails. If he used 3 pound of nails to build a soap- 
box racer, what part of a pound of nails does he have left? 


Find each sum. 


70 4A, 444 


L. . 7 2. .9 3. 
6 15 389 81 
4 24 461 29 
4 37 233 335 

Solve each equation. 

5. 7 x9=n 9. 11 x a= 121 

6. 12x 7=x 10. 12 x d= 96 

% 8x65 ll. 3 x m= 2/7 

8. 64+ 8=y 12. 132 +p=11 


17. 
18. 


19. 


23. 


24. 


25. 


3 @ 16. @ 
4° 8 20. 29-5 
1_s8 65 
- - 21. 5=%4 
3-8 5s 
4° 12 22. 5-3 
Mr. Banks drove 258 miles in 6 hours. If he drove at the same speed, 


how many miles did he drive each hour? 


Karen mailed 6 letters. If she paid 8 cents for postage to mail each letter, 


how much postage did she pay? 


Jane has read 312 pages, Mike 498 pages, Jim 273 pages, and Alice 
300 pages. . 

a. How many pages have the children read all together? 

b. How many pages must Jim read to catch up with Mike? 
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Part 4 Geometry 


A line has no endpoints. S T 
. cc]. >> ‘ = “cys 2? ene, iz 
We write “line ST” or “ST” or “line TS” or ‘TS’ 
A ray has one endpoint. 
«ce 22 ere V W 
We write “ray VW” or “VW”. ——_i—3 


We name the endpoint first. 


A line segment has two endpoints. 
We write “segment XY” or “XY” or “segment YX” or ‘‘YX”’. 


< e——® < 


1. Tell whether each figure is a line, a ray, or a segment. 


B | J N 
_——_———o—— 
A H Q 
G M 
oe—? L 


E P 


: ~“~— eo 


2. Draw two segments. Use your compass to find which is longer. 


3. a. Draw a line and mark on it a segment JK. 
b. With center K and radius the length of JK, construct a circle which 
intersects the line at a point other than J. 
c. Label the point of intersection ‘‘L’’. 


d. JL is how many times as long as JK? 


4. Draw asegment. Use the above method to construct a segment 3 times 


as long. 


Congruent Segments 


Two segments are congruent if they are equal in length. 


ga AB = CD because AB is equal in length to CD. 
A Cc D AB EF because AB is not equal in length 
F ——— 
to EF 
E Oe 


= CD” as “segment AB is congruent to segment CD”, 
We read “AB # EF” as “segment AB is not congruent to segment EF”. 


O 
b Y V e. L M oN 
at ——— 
W 
G T 
° D E a : P Q ae 
F , 


2. Draw 4 pairs of segments. Use your compass to determine whether each 
pair is congruent. 


3. Choose = or Z, 


K 
Q T 
eo————929 o———_—__9 
a. PQ @RS d. RS @TV gs. MN@RS 
b. TV @ PQ e. JK @ PQ h. PQ @ MN 
c. MN @ JK f. MN @ TV i. JK @RS 
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Naming Angles 


An angle is the union of two rays with a common endpoint. 


common 

endpoint 
or 

vertex 


We can name an angle several ways. The above angle is angle A or angle 
EAJ or angle JAE. We often name 3 points on the angle to avoid con- 
fusion. First, name a point on one ray. Next, name the vertex. Then 


name a point on the other ray. 
We may write “Z JAE” instead of “angle JAE”. 


1. Name each angle three ways. 
R 
B 
N 
N 0 E DK F 8 


Angles may have different measures. 


— R U Q X Y 
Q S 
The measure of angle PQR is less than the measure of angle TSU. 


The measure of angle WXY is greater than the measure of angle TSU. 


2. List the angles in Exercise 1 in order of size, starting with the one whose 


measure is least. 


3. Draw several angles of different sizes, and label each one. 


Circles and Arcs 


Fab = 


a 


VA LIOO 


circle triangle quadrilateral pentagon hexagon 


Construct four circles with the same center. Label the center ", 
Construct a circle. Draw a quadrilateral inside the circle. 

Draw a pentagon. Construct a circle whose center G is on the pentagon. 
Construct a circle. Construct another circle whose center J is on the 
first circle. 

Mark a point A on your paper. Construct a circle with center A, and mark 
point B onit. Draw line segment AB. Segment AB is a radius of the circle. 
Are all radii of a circle equal in length? 


me An are is a part of a circle. 
\ . 
4, A radius of an arc is a radius of the circle of 
(\. l 
| which the arc is a part. 
/ — 
ee EF is a radius of arc DE. 
r 
Which arc is longer, are MRT or arc MST? R 
*. Name a radius of arc MRT. 
M ek 
On your paper, mark points X, Y, and Z. Construct 
an arc with center X which passes through Y. 4 


Construct an arc with center X which passes through Z. 


Draw line segment AB. Construct an arc with B 
center A which passes through B. Construct an A ee 


arc with center B which passes through A. 
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Comparing Angles 


Many constructions require only small arcs 


of a circle. 


Here only two small arcs need be drawn to 


find the intersections of the two given rays 


with the circle whose center is O. 


1. a. Draw 2 angles with vertices X and Y. A 


b. With center X, construct 2 small arcs of a 
circle, intersecting the 2 rays of the angle B 
in A and B. 

c. With center Y and using the same radius, 
construct 2 small arcs of a circle, intersecting 
the 2 rays of the angle in C and D. 

d. Compare the distances from A to B and from 
C to D to compare the measures of angles Y 
AXB and CYD. Which distance is greater? 

e. The greater distance shows the angle whose 
measure is greater. Which angle has the 


greater measure? 


2. a. Draw 2 lines intersecting in O. 
With center O, construct a circle to intersect 
one line in K and L and the other line in 
M and N. 
c. Compare the distances from K to M and from 
L to N to compare the measures of angles 
KOM and LON. The angles should be equal 


in measure. 


Congruent Angles 


Two angles are congruent if they have the same measure. 


J : ‘ 
. angle JTW = angle SEP 
ZJTW=ZSEP 
tT W 


We read “Z JTW = Z SEP” as “angle JTW is congruent to angle SEP”. 


1. Which pairs of angles are congruent? 


Zi Li} 
Of Te fe 
Lf te YA 


2. Draw 4 pairs of angles. Use a compass to decide whether or not the angles 
are congruent. 
3. a. Draw a large triangle on a sheet of paper and label the vertices “A”, 
“B", and “GC”. 
b. Trace this triangle on another sheet of paper and label the corre- 
sponding vertices “D”, “E”, and “F”’. 
c. Use your compasses to show which pairs of angles are congruent. 


4] 


Measuring Angles 


We have units to measure angles. 


a 


unit 


The measure of angle ABC using the unit shown is 4 units. 


An instrument used for measuring angles is a protractor. 


Using the protractors shown find the 


measures of these angles. 


1. a. 4AOB h. 4BOD 
b. 2ZAOD i. LEOB 
c. ZAOF j. DOF 
d. £AQOG k. L£AOC 
e. £COG ]. LAOE 
f. £COE m. 4BOC 
g. L£COF n. £FOB 


m2 spo BB we 
XN 
= 
= 
= 


A degree is a common unit for measuring angles. 
There are 90 degrees in a right angle. 

Angle XEL is a right angle. Its measure is 90 degrees. 
We write: m Z XEL= 90° E . 

An angle whose measure is less than 90 degrees is an acute angle. 


An angle whose measure is greater than 90 degrees and less than 180 


degrees is an obtuse angle. 


Using the protractor shown, find the 


measures of these angles. 


1. a. L£AOB e. L£GOE 
b. ZAOE f. £GOA 
ce. £ AOD g. £GOC 
d. 4 AOF h. 4 GOF 


Use a protractor to find the measures in degrees of these angles. 


8. Tell whether each angle in Exercises 2-7 is a right angle, an obtuse 


angle, or an acute angle. 


Use a protractor and draw angles that have these measures. 


9. 135° 10. 75° il. 30° 12. 90° 13. 110° 
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1. Problem: Construct an equilateral triangle. 

a. Draw a segment AB. 

b. With center A and radius the length of AB, 
construct an arc above AB. 
With center B and radius the length of AB, 
construct an arc that intersects the first arc at C. 
d. Draw AC and BC. 
e. Is AB congruent to AC? 
f. Is AB congruent to BC? 
& 
h 


e 


Is AC congruent to BC? 


Which angles are congruent? 


2. Problem: Construct an isosceles triangle. 


a. Draw a segment PQ and a shorter segment RS. 
b. First using R as a center and then S asa 
center, construct above RS 2 arcs whose 
radii are the same length as PQ. 
c. Label the point of intersection “T”’. 
d. Draw RT and ST. R S 
e. Which segments in triangle RST are congruent? 
f 


Sot ¥ Poe as Ce ee) 
Which angles are congruent? P Q 


3. a. Construct an isosceles triangle HIJ with base 


HJ 4 in. long and sides HI and IJ 3 in. long. 
b. Construct an isosceles triangle with base 

KM 2 in. long, and sides KL and LM 1} in. long. 
c. Compare the sizes of angles HIJ and KLM. 


Since triangles HIJ and KLM are the same 
shape, angles HIJ and KLM are the same size. J 
K M 


Compare the sizes of angles IHJ and LKM. 


H J 


pu 


Compare the sizes of angles HJI and KML. 


® 


Bisecting an Angle 


1. Problem: Bisect an angle. 
a. Draw an angle with vertex X. 
b. Draw 2 small arcs of a circle with center Li 
X, intersecting the two rays at Y and Z. e 
c. Between the rays draw an arc with center Y. Z 
d. Using a radius of the same length draw 
another arc whose center is Z. Let this arc z 
intersect the first arc at W. x W 
e. Draw the ray from X through W. Angles YXW Z 
and ZXW are equal in measure. Ray XW 
bisects angle YXZ. 
A 
2. a. Draw angle ABC. . . 
b. Bisect it by constructing ray BD. 
: C | 
B 


Show that angle ABD is equal in measure to 
angle DBC. 


3. Draw several angles whose measures are different, and bisect each one. 


4, a. Construct an equilateral triangle ABC. 
b. Bisect angle BAC. 
c. Let F be the point of intersection of side BC 


and the bisector through A. ; 

d. Is BF = FC? 

e. Ifa figure is folded on a line of symmetry, c 
then its two parts fit together. Is ‘AF a line of 
symmetry? 

f. Can you construct any other lines of sym- A . 


metry? 
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1. a. Construct an isosceles triangle PQR with Q 


base PR. 


b. Bisect angle PQR. 
c. Let the bisector intersect base PR in M. 
d. Is M the midpoint of PR? 
e. Is line QM a line of symmetry for triangle 
PQR? p ~ R 


2. a. Draw a triangle that is not isosceles, and bisect one interior angle. 


b. Is the bisector a line of symmetry? 


3. a. Construct an isosceles triangle XYZ with 
Y base XZ 3 in. long and sides 2 in. long. 
Bisect base angle YXZ. 
- Does the bisector pass through the midpoint 
x Z of side YZ? 
d. Is the bisector a line of symmetry? 


a 


4. a. Draw a large triangle ABC. 
b. Construct the bisector of angle ABC. A 
c. Construct the bisector of angle BCA. 
d. Let Q be the point of intersection of these 
two bisectors. 
e. Construct the bisector of angle CAB. 


Do the 3 bisectors of the angles of a triangle 
all pass through one point? They always B Cc 
should. 


5. Must every triangle have a line of symmetry? 
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Copying an Angle 


1. Problem: Copy angle A. 


a. 


mono & p 


Using A as center construct an arc 
intersecting the two rays of angle A 

at D and G. 

Draw a ray and let B be the endpoint. 

Use a radius the length of AD and use B as 
center to construct another arc. Let K be 
the point of intersection. 

Construct an arc with K as center and with 
a radius the length of DG. Let J be the 


point of intersection of the two arcs. 


Draw ray BJ. Angle KBJ is congruent to angle DAG. 


Draw an obtuse angle and copy it. 


Draw an acute angle and copy it. 


Dale says he can copy triangle ABC this way: " 


Draw a ray with endpoint D. 

Lay off DE congruent to AB. 

Copy angle A using D as the vertex. 
Copy angle B using E as the vertex. 
Let F be the point of intersection. 
Is Dale’s triangle the same size 


and shape as triangle ABC? 


ihe 


Cut a triangular shape from a sheet of paper and label 


shown and place these pieces along the edge of your 


paper. Is the sum of the measures of angles A, B, and C 


equal to 180 degrees? 


the angles ‘‘A’”’, ‘‘B”, and “C”. Tear off each corner as eo 
SA 
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1. Sam draws an isosceles triangle ABC with base 2 in. long and sides 4 in. 


long. He draws a second isosceles triangle 


XYZ with base 1 in. long and sides 3 in. long. ° Y 

He says that angles BAC and YXZ are equal in 

size because the two triangles have the same 

shape. 

Is Sam right? 
M A C xX Z 

2. Laura bisects angle MOP by using the con- 

Q struction shown in the figure. 


What is her mistake? 


3. Bob says that it is easy to bisect a base angle of 
isosceles triangle DEF. He says to find the midpoint 
G of EF and draw the line through D and G. G 
How would you show Bob that this method is 
incorrect? 
D F 


4. Gene says itis easy to construct an equilateral 


triangle with 2-inch sides. He says to draw a 


‘ circle with a 2-inch radius OA, draw another 
radius OB, and then draw AB. He says that 
B triangle OAB is equilateral. 


How would you show Gene that his method 


is incorrect? 


5. Vernon says that he can construct isosceles triangle ABC with base AB 
4 in. long and sides AC and BC i+ in. long. Can he? 


04 


Find each product. 


1s 


256 2. 4590 3. 76 4. 9325 
x8 x 9 x45 x 38 


Find each quotient. 


5. 4)768 6. 7)931 7. 9)5076 8. 6)3972 

Find each difference. 

9. 846 10. 687 11. 8402 12. 5000 
= 39 —494 —396/ —2986 

Choose = or #. 

13. 64 + 38 @ 38 + 64 

14. 87 x 6 @ 6 x 87 

15. 199-0 @0-19 

16. 10+ 1@17+ 10 

17. (8 x 2) x 4 @ 8 x (2 x 4) 


Complete each statement. 
18. 
19. 
20. 
oL. 
22. 
23. 
24. 
25. 


A non-zero number divided by itself is ™. 
Zero divided by a non-zero number is ™. 


™ times any number is zero. 


™ times any number is the number. 
M™ plus any number is the number. 
Any number divided by !® is the number. 
Any number minus ! is the number. 
Fred has 13 bags of marbles, with 28 marbles in each bag. 

a. How many marbles does he have? 

b. Joe has half as many marbles as Fred. How many marbles does he 


have? 
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Part 5 Factors and Multiples 
Factors 


7 is a factor of 28 because 28 can be divided by 7 with no remainder. 
We say that 28 is divisible by 7. 


28+7=4 


5 is not a factor of 28 because 28 can not be divided by 5 with no re- 
mainder. We say that 28 is not divisible by 5. 


+5 = 53 
28+ 5 = 55 


1. Is the first number a factor of the second? 


a. 3:12 d. 1; 27 g. 6; 38 j. 12; 96 m. 17: 1/7 
b. 7; 15 e. 10;5 h. 8; 64 k. 30; 10 n. 6; 1 
c. 8; 46 f. 7; 49 i. 9; 84 ]. 12; 72 o. 6; 42 


Every number n has the factor 1. 
Every number n, n ¥ O, is a factor of itself. 


Any other factors are between 1 and the number itself. 


The set of factors of 24 is {1, 2, 3, 4, 6, 8, 12, 24}. 


2. Find the set of all factors of each number. 


a 4 f. 6 k. 7 p. 2 u. 2/7 
b. 9 g. 1 lL 16 q. 30 v. 18 
ce. 5 h. 12 m. 20 i ws w. 36 
d. 10 i. 14 nm. 42 s. 26 x. 28 
e. 45 } 25 o. 17 t. 18 y. 40 


Common Factors 


A common factor of two numbers is a factor of both of them. 
8 is a factor of 32. 8 is a factor of 56. 
8 is acommon factor of 32 and 56. 


1. Is the first number a common factor of the pair of numbers? 


a. 1; 43 and 27 e. 6; 12 and 114 i. 10; 100 and 16 
b. 5; 10 and 45 f. 11; 7 and 121 j. 9; 90 and 333 
ce. 4; 32 and 42 g. 12; 72 and 156 k. 8; 16 and 64 
d. 3; 16 and 23 h, 7;.21 and 91 1. 20; 80 and 70 


We can find all the common factors of two or more numbers. 
What are the common factors of 42, 56, and 98? 
Let A be the set of all factors of 42. 


A=({1, 2, 3,6, 7, 14, 21, 42} 
Let B be the set of all factors of 56. 
B=({1, 2, 4, 7, 8, 14, 28, 56} 
Let C be the set of all factors of 98. 
C={1, 2,7, 14, 49, 98} 
The intersection of the three sets gives the set of all common factors. 


AnBnc=({I, 2,7, 14} 


2. Use the above method to find all the common factors of each list of 


numbers. 

a. 4and 12 d. 18and9 g. 32,48, and 16 
b. 36 and 16 e. 24 and 16 h. 27,18, and 45 . 
ce. 6and5 f, 25, 15, and 70 i. 12,27, and 20 
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Greatest Common Factor 


The greatest common factor (G.C.F.) of a set of numbers is the greatest 


number in the set of common factors. 


The set of common factors of 42, 56, and 98 is {1, Zy J; 14}. 
The G.C.F. of 42, 56, and 98 is 14. 


1. Find the G.C.F. for each list of numbers. 


a. 8and 12 d. 30, 40, and 50 g. 15, 20, and 45 
b. 9 and 27 e. 17, 22, and 31 h. 8,12, and 24 
c. 24 and 16 f. 32,16, and 48 i. 9,6, and 10 


2. Jane has a cake measuring 15 in. by 21 in. She wants to cut it into square 
pieces all the same size. What is the largest size she can make the square 


pieces without having any left? 


3. Mark has a block of wood measuring 8 in. by 
12 in. by 20 in. He wants to cut this into cubes 
all the same size. What is the largest size cube 


he can cut so that no wood will be left over? 


4. Jim has a block of wood measuring 6 in. by 8 
in. by 12 in. He wants to cut it into cubes all 


the same size. What is the largest size cube he 


can cut so that no wood will be left over? 


5. Mrs. Cole’s rectangular coffee table measures 52 inches by 44 inches. 
She is covering it with square tiles that are all the same size. What is the 


largest size of square tile she can use without having to cut any tiles? 


Prime Numbers 


1. Find all the factors for each number. 


a 8 e. 2 i. 6 m. 50 
b. 5 f. 18 j. 11 n. 36 
c. 22 g. 21 k. 24 o. 27 
d. 14 h. 3 l. 90 p. 28 


A number with exactly two factors is a prime number. 


These factors are 1 and the number itself. 


The factors of 13 are 1 and 13. 13 is prime. 
The factors of 12 are 1, 2, 3, 4, 6, and 12. 12 is not prime. 
The only factor of 1 is 1. 1 is not prime. 


2. Which numbers in Exercise 1 are prime numbers? 


3. Find all the factors for each number and state whether each is prime. 


a. 15 e. 31 i. 16 m 19 - q 41 
b. 37 f. 48 j. 44 n. 33 r. 38 
ce 29 g. 30 ik 235 o. 23 s. 34 
d. 20 hb, 2a l. 10 p. 42 t. 26 


The first four prime numbers are 2, 3, 5, and 7. 
If a number less than 100 is not divisible by 2, 3, 5, or 7, then that 
number is prime. 
51 is divisible by 3. 51 is not prime. 
47 is not divisible by 2, 3, 5, or 7. 47 is prime. 


4, Which of these numbers are prime? 
a 53 c« 45 e. 68 g. 58 i 87 k. 43 
b. 49 d. 59 f. 84 h. 77 j. 39 l 56 


09 


60 


Multiples 


36 is a multiple of 9 because 36 is divisible by 9. 
36 is not a multiple of 7 because 36 is not divisible by 7. 


Dw R WN 


13. 


a. 


b. 4 


Is 33 a multiple of 3? 
Is 33 a multiple of 2? 


Is 33 a multiple of 11? 


Is 33 a multiple of 7? 
Is 17 a multiple of 1? 
Is 1 a multiple of 17? 


Is 12 a multiple of 5? 
Is 15 a multiple of 5? 
Is 43 a multiple of 3? 
Is 32 a multiple of 2? 
Is 57 a multiple of 9? 
Is 72 a multiple of 8? 


Give the set of the first ten multiples of each number. 


1 


The set of the first ten multiples of 3 is 


{0, 3, 6, 9, 12, 15, 18, 21, 24, 27}. 


g. 5 i. 
h 9 i 


Zero is a multiple of every positive whole number n. 


0+n=0 


We cannot divide by zero. 


if 


14. Which of these numbers are multiples of 7? 


© F & 


147 
81 
274 
66 


e 


f. 
g. 
hh. 


a7 
one 
17 
eis 


i. 
j. 
k. 
1. 


914 
826 
Zl 

oad 


m. 483 
n. 522 
o. 63 
p. 87 


Least Common Multiple 


A common multiple of a set of numbers is a multiple of each number 


in the set. 
60 is a multiple of 5. 60 is a multiple of 2. 60 is a multiple of 3. 


60 is acommon multiple of 2, 3, and 5. 


1. Is the first number a common multiple of the list of numbers? 


a. 8;2 and4 d. 12; 2 and 3 g. 72; 36,18, and 25 
b. 3;9and6 e. 30;6and5 h. 81; 3, 9, and 27 
c. 7; 1and10 f. 4; 12 and 2 i. 91; 8, 7, and 4 


We can find the least common multiple (L,.C.M_,) of 5, 10, and 6. 
Let A= the set of positive multiples of 5. 


A={5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,.. .} 
Let B = the set of positive multiples of 10. 
B = {10, 20, 30, 40, 50, 60, 70, ...} 
Let C = the set of positive multiples of 6. 
C= {6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66,...} 
ANBNC gives the set of common positive multiples. 
ANBNC={30, 60,...} 


The least common multiple of 5, 10, and 6 is 30. 


We consider only positive multiples in finding the least common multiple. 


2. Find the L.C.M. of each list of numbers. 


a) 2and5 d. 4and 7 g. 12,6, and 5 
b. 3 and7 e. 8and12 h. 9,2, and 6 
c. 4and10 f. Qand6 i. 2,5, and 10 


61 
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A train travels from Allentown to Billings every 24 min.; a train travels 
from Citadel to Billings every 40 min. The trains from Allentown and 
Citadel just arrived at the same time. How long will it be before this 


happens again? 


At 2 P.M. a flight from Miami arrived in New York City just as a flight 
was leaving for Portland. Flights leave for Portland every 3 hours. If 
Mr. Lombardi arrives in New York City from Miami at 8:45 P.M., how 
long will he have to wait for a flight to Portland? 


It takes 3 hours to travel by train from Durham to Edgarton. At 8 A.M. 
a train leaves Durham for Edgarton, and a train leaves Edgarton for 
Burnie. Trains leave Edgarton for Burnie every 5 hours. If Miss Green- 
berg leaves Durham by train at 2 P.M., how long will she have to wait in 


Edgarton for a train to Burnie? 


At exactly 1 A.M. flights from Seattle, Los Angeles, and Las Vegas arrive 
in San Francisco. Every hour a plane arrives in San Francisco from Los 
Angeles. Every 2 hours a plane arrives in San Francisco from Las Vegas. 
Every 5 hours a plane arrives in San Francisco from Seattle. What is the 


next time at which these flights will arrive together? 


A train arrives in Dover from Trenton every 40 min. and in Dover from 
Baltimore every 50 min. If both trains arrive at 1 P.M., what is the next 


time they will both arrive together? 


1. 
2. 


= - 2 FF 


11. 
12. 


Give the first twenty multiples of 2. 


Which of these numbers are multiples of 2? 
a 90 c 43 e. 35 g. 128 i, 94 k. 100 
b. 21 d. 1000 f. 29 h. 76 j. 117 lL, 85 


Give the first twenty multiples of 5. 

Which of the numbers in Exercise 2 are multiples of 5? 
Which of the numbers in Exercise 2 are multiples of 10? 
Can you find a multiple of 10 which is not a multiple of 5? 


Can you find a multiple of 10 which is not a multiple of 2? 


Any number whose last digit is 0, 2, 4, 6, or 8 is divisible by 2. 
Any number whose last digit is O or 5 is divisible by 5. 
Any number whose last digit is O is divisible by 10. 


Which of these numbers are divisible by 2? 


a. 55 d. 97 g. “32 j. 40 m. 7/3 p. 95 
b. 30 e. 68 h. 41 k. 1010 n. 10 q. 52 
c. 28 f. 42 i. 87 J. 965 o 91 r. 110 


Which of the numbers in Exercise 8 are divisible by 5? 
Which of the numbers in Exercise 8 are divisible by both 2 and 5? 
Which of the numbers in Exercise 8 are multiples of 10? 


Busses leave Milton for Burton every 30 min. The trips take 45 min. 
Busses leave Burton for Hillside every 75 min. At 10 A.M. a bus left 
Milton for Burton and a bus left Burton for Hillside. If Joe leaves Milton 
by bus at 12:30 P.M., how long must he wait in Burton for a bus to 
Hillside? 
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A number is divisible by 3 if the sum of its digits is a multiple of 3. 
192 is divisible by 3 because 1 + 9+ 2 = 12. 

A number is divisible by 9 if the sum of its digits is a multiple of 9. 
495 is divisible by 9 because 4 + 9+5= 18. 


1. Which of these numbers is a multiple of 3? 
a 9 d. 100 g. 47 j. 1l1l m. 597 p. 90,124 
5a e. 333 h. 13 k. 401 n. 674 q. 10,287 
36 f. 479 i. 45 l. 386 o. 8473 r. 90,123 


2. Which of the numbers in Exercise 1 are divisible by 9? 


3. Can you find a number that is divisible by 9 that is not divisible by 3? 


Any number is divisible by 4 if the number given by the last two digits is 
a multiple of 4. 

2936 is divisible by 4 because 36 is a multiple of 4. 
Any number is divisible by 8 if the number given by the last three digits 


is a multiple of 8. 


50,488 is divisible by 8 because 488 is a multiple of 8. 


4. Which of these numbers are divisible by 4? 


a. 24 d.; 91 g 216 j. 60,159 m. 8487 
b. 307 e. 4834 h. 9470 k. 55,096 n. 2/58 
ce. 4932 f. 1800 i. 8015 l, 58,93/ o. 15,374 


5. Which numbers in Exercise 4 are divisible by: 
a 8 b. 2 c. 3 d. 2 and 3? 


6. Are all the numbers that are divisible by both 2 and 3 also divisible 
by 6? 


E 6 is a factor of any common multiple of 2 and 3. 


Powers 


Multiplying is adding the same number many times. 


5x4=A44+44+44+444 


Using powers is multiplying the same number many times. 


34#=3x3x3x3 62 = 6 X 6 


1. Express each product as a power. 
a 4x4 ce 7 xXx7x7 e 8x8x8x 8 
b 2x2x2x2 da9x9x9x9Q f 3x3x3x3x3 


2. Express each power as a product. 


g=8x8x8x8xB 


S 2 c. 7/4 e. 65 2 i, 2° 
b. 56 d. 9? f. 83 h. 44 j. 9 


In the power p™, the number p is the base, the number m is the exponent. 
The exponent tells how many times to multiply p by itself. 
Usually we do not write the exponent 1: 3! = 3 


3. For each problem in Exercise 2, which number is the exponent? 


Sometimes we can express a product as a product of powers. 


3x*5x5x5x7x7=3 x 53 x 7? 


4, Express each product as a product of powers. 
a 2x*2x3x3x3 da. 2x2x2x2x7x7 
b 5x*5x5x7x 11 e 5x5x 11x 11x 11x11 
e 11x11x*x13x13x13 f3%x3x3x3x17x 19 


65 


66 


Products of Prime Factors 


1. Give all the factors of each number. 


a 9 d. 7 g. 14 i Jo m. 16 p. 41 
b. 11 e. 4 i 3 kK 2 n. 20 q. 83 
c 2 f. 10 i. 12 l, 15 o. 53 r. 74 


2. Which numbers in Exercise 1 are prime? 


2 x 3 x 5is a product of prime factors because 2, 5, and 3 are all prime 
numbers. 
2 x 7 X 9 is not a product of prime factors because 9 is not a prime 


number. 


3. Which are products of prime factors? 
a 3x3x8 ce 4x 7x5 e 5*5x5 x5 
b 7x9x1 d. 3*x5x7x/7 f 3x7x2x9Q 


Any number that is not prime can be expressed as a product of prime 
factors in terms of powers of primes. We list the factors in order starting 


with the least factor greater than 1. 


90 is not prime 90 =9 x 10 
9 and 10 are not prime =3x3x2x5 
=2x 32x 5 


There is only one such expression for each number. 


4, Express each number as a product of prime factors in terms of powers 


of primes. List the factors in order starting with the least factor. 


a 12 d. 25 g. 28 j. 42 m 24 p. 49 
b. 35 e. 33 h. 18 k. 38 n. 55 q. 16 
26 f 45 i. 32 lL 21 o. 40 r 14 


We can also find the L.C.M. of a list of numbers by looking at their prime 
factors. 


What is the L.C.M. of 24, 90, and 42? 
24 = 23 x 3 90 = 2 x 32x 5 42=2x3x/7 


The prime factors are 2, 3, 5, and 7. 


The highest power of 2 shown is 2%. The highest power of 5 shown is 5. 


~The highest power of 3 shown is 32. The highest power of 7 shown is 7. 


1. 


ao @ ps 


2. 


a. 
b. 


Cc. 


The least common multiple is the product of the highest powers of each 


prime factor. 


The L.C.M. of 24, 90, and 42 is 23 x 32 x 5 x 7, 


Express the L.C.M. as a product of prime factors. 
Qi = 3° es 22 x 3 Tis prime 
The L.CM. of 27, ys and 7 is 22 x eo x Te. 


18 and 6 

12 and 32 
10 and 15 
24 and 36 


48 and 16 i. 5,8, and 12 

27 and 20 6, 10 and 14 
21 and 12 9,12, and 14 
16 and 10 8, 11, and 20 


=f rm oO 
— aS 


Ann has enough eggs in this box to divide them into 2, 3, 4, or 5 groups 
of the same size. 

What is the least number of eggs she could have? 

Could Ann divide the eggs into 6 groups of the same size? 

Could she divide the eggs into 12 groups of the same size? 


Mrs. Nerloff drives Gail to Brownies every 7 days, Joe to Red Cross 
meetings every 21 days, and Patty to her music class every 2 weeks. 
Today, she drove to all 3 places. How many days will it be before she 


must drive to all 3 places on the same day again? 
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1. Give all the factors of these numbers. 


a 18 b. 19 c. 20 d. 24 e. 60 
2. Find the greatest common factor for each set of numbers. 

a. {6,15}  b. {7,12} c. {9,21,63} a. {18, 54, 6 
3. Find the least common multiple for each set of numbers. 

a. {8,9}  b. {13,52} c. {12, 20,40} a. {32, 24, 8} 


4. Give each number as a product of prime factors. 


aa, b. 42 c. 58 d. 80 e. 24 


5. Which of these numbers are prime? 


89 20 85 2 70 88 59 
38 23 by 1 45 23 97 
10 3 76 83 30 16 86 


6. Give the twelve prime numbers between 4 and 44. 
7. Give the prime numbers between 65 and 80. 


8. True or false? 

4 is a prime number. 

17 is a factor of 153. 

152 is divisible by 4. 

Al is a prime number. 

No prime number has a last digit 8. 

The G.C.F. of two primes is their product. 
The L.C.M. of two primes is 1. 

9 is a factor of 1,843,701. 


Sm mo ho Dp 
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Solve each equation. 


|e 


be 2 — Si 
Loti, 5 + ip 2 % g-gn 

843 i42— = 
2. ats n g 5 n 8 5 7 0 

a. a a 


10. {1,4, 7} @ {2, 4} = {1, 7} 

1. {1,4, 7} @ {2, 4} = {4} 

12. {8,10} @ {8, 9} = {8, 9, 10} 

13. {1,3} @ {2, 4}={ } 

“14, {Ann} {Sue} = {Sue, Ann} 

15. {0, 2,4} @ {1,3} = {0, 1, 2, 3, 4 


Match each law of arithmetic with a mathematical sentence. 


16. Associative law for addition A. (2 x 3) X 6=2 x (3 X 6) 
17. Associative law for multiplication B. (a+ 3) + 4=a + (3 + 4) 
18.Commutative law for addition C.4 x (1 +n) = (4 x 1) + (4 X n) 


19.Commutative law for multiplication D. 3 + n =n + 3 
20. Distributive law for multiplication E.5 x 80 = 80 x 5 


21. Clara made 4 bows of equal length from a strip of ribbon 48 inches long. 
“How much ribbon did she use for each bow? 


22. Helen sold 45 tickets for a school play and Brenda sold 38 tickets. How 
many tickets did both girls sell? 
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Part 6 More About Fractions 


‘@000, 
/ OOO 


In adding or subtracting mixed numbers, first add or subtract the fractions. 


Addition: First step: Second step: 
1 1 1 
4, 47 4; 
2 2 2 
+34 +37 +34 
3 3 
4 "4 
Subtraction: First step: Second step: 
3 3 3 
4 4 7 
—,l —AL cond A. 
4, 4, 4; 


Find each sum or difference. 


1 2 
1. 23 2. 44 3 


7 25 

1 1 4 — {. 

+33 =o a ls5 los 
5 OU 6. 75 7. 8% S 
+41 12 +64 +54 


In a mixed number the fraction should be a proper fraction. 


3 mw 7— gs = 
1 2= 8 4. 8 = 7. 172= 8 
5 — pg 11 — py —_— 
Sg. lj = @ 5, 3 = 8. 233 = | 
a 14 — » 1 
3. 22= © 6. = & 9, 93= m 
Find each sum 
41 3 4 5 
10. 31 ll. 93 12, 54 13, 58 
3 1 3 4 
My 4S oF 26 
7 1 1 2 
14. 355 15. 95 16. 35; 17. 163 
6 1 2 1 
135 Ty 7184 333 


18. Bob ran 35 miles on Monday, iz miles on Tuesday, and a miles on 
Wednesday. How far did he run all together? 


19. Mrs. Adams bought 52 4 pounds of potatoes, Al 4 pounds of meat, 2 pounds 


of butter, and 34 pounds of carrots. How much did her groceries weigh? 


20. Each day Jon sleeps for 94 hours and spends 14 hours eating. How much 


time does he spend eating and sleeping? 


21. Ray can throw a ball 302 yards, and Jim can throw it 297 yards. Who can 
throw it farther and how much farther? 
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To find a fraction equal to a mixed 31 

number, we first multiply to find the 

parts in the wholes. Then we add the 

fractions. = : . : cs = 


Express as a fraction. 


_— a — — 
L 25 4, 35 = 7. 35 = 10. l= 
2. 32= 5. 5e= 8. 75> ll. 202= 
om he secs a 6 
3 15 = 6. 25 = 9. 359 = 12. An = 


Sometimes we need to express a mixed number as a whole number and 


an improper fraction. 


COOGF OO 


3 — 54 
34 l= 3=2+1= ae 


vet 


Each time the improper fraction is less than 2. 


Complete each problem. 

— 15 — 2m 1— cS — 158 
13. 2, = La 16. 4= 35 19. 645= S45 ~—C(22.. 13 = 125 
4. 58=48 17, = 85 20. B= 7H 23. 293 = 284 


_ 7H — -@ 3 — off = 
15. a = 12 18. 6=553 A 95 = 85 24. 455 = 445 


Sometimes in subtracting mixed numbers, the fraction to be subtracted 
is the greater. 
1 
65 
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33 


We find another name for 6. 


Find each difference. 


i 


13. 


14. 


15. 


16. 


1 2 4 3 
4 2. 85 3. 79 4, 3455 
3 5 2 
me ma —45 —8i 
2 3 4 4 
5 6. oF5 as S70 8. 5/769 
4 4 8 9 
725 —4a2 ~ S40 72hio 
114 10. 1654 11, 86224 12. 73% 
19 
—93 —92 -173 —2827 


Mike has 42 candy bars. He gives 24 candy bars to Liz. How much is left? 


Dave buys 42 pounds of hamburger. He fries 14 pounds one day and 11 
4 4 4 
pounds the next day. How much is left? 


Rosa has pss yards of tape. She needs 42 yards for her dress and 63 yards 
for her coat. How much more tape must she buy? 


4. 


ia miles re- 


Gary rides ors miles in the school bus going to school and 2 


turning from school. How far does he ride in the school bus each day? - 
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714 


We can add or subtract mixed numbers, whole numbers, and fractions. 


1 oe 3 Th ccs 6 
8 3h 7 = & gi = 88 
+44 +2 —2i = -2} -732=-73 


Find each sum or difference. 


1 1 11 

1 4 2. 234 3. 4 4, 131 
+45 -G +193 —Tig 
& 11 6. 17 7 31 8. lygo 
3 F2 1 51 

748 65 Th + joo 

9. 84 10. 4% iL 12. ‘ 
7 3 5 

24 Lis 4 1% 
+15 +7 + 3 +152 


13. James has 5 cakes. He gives 34 cakes away. How many cakes are left? 


14. Mrs. Jones uses 3 pound of butter. She had 2 pounds. How many pounds 
are left? 


15. Melissa has 43 yards of ribbon. She gives 2 yard of ribbon to each of two 


friends. How much ribbon does Melissa have left? 


16. Karen and Peggy sold pies at the school carnival. They started with 18 
pies. They sold Ge pies. Then one of the teachers bought another pie. 
Later Karen sold 5s pies and Peggy sold = pies. How many pies were 
left at the end of the day? 


17. Rachel rode her bicycle 4s miles to the beach and 345 miles back by a 
different route. How far did she ride? 


The least common denominator (L.C.D.) for tand is 12 because the least 


common multiple (L.C.M.) of 4 and 6 is 12. To find the least common 


denominator, find the least common multiple of the denominators. 


1. What is the L.C.M. of each set of numbers? 


a. 2and4 d. 2and6 g. 6and9 j. 2,3, and6 
b. 4and3 e. 4and6 h. 3 and5 k. 3,8, and 6 
ce. 5and2 f. Q9and2 i. 8and2 l. 3,9, and 2 


2. Find the L.C.D. 


A eel ft -1 31 3 
a 214 d. 619 8 415710 

3 1 1 4 1 1 3 
b. 459 & 215 h. 9,254 

1 2 42 - 211 
e 45 f. 5,3 1 31912 


3. Rename the fractions in each part using the L.C.D. 


-bEo aad a4 
bid 8 fe 
oh} 6 4d LEG 
4. Choose < or=or>. 
a 3@2 f 2@2 k jeg 
b $03 jor fel 
c. 2 @ 4 h 20% m, 50% 
da. 303 i fe} n $03 
e. 3 3 2 j 2 a 0. 1 ¢ 3 
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Add or subtract. If possible, express 


To add or subtract fractions: 
l. Find the L.C.M. of the denominators. 
2. Express both fractions with this common denominator. 
3. Add or subtract. 


or as a mixed number. 


1. 


11. 


16. 


21. 


22. 


t 2. 
1 

*o 
- rf 
1 

+2 
; 12. 
2 

3 
5 17. 
3 

a: 


2 

3 3. 
—1 
=e 

7 

a 8. 
—_1 
= 5 

4 

5 13. 
_2 
3. 

2 

3 18. 
cul 
= 


each 


+ | 
oI NI wl Je 


fe 
Ala olor 


| 
bile co|jon 


answer either as a whole number 


19. 


3 
7 5. 
3 
Fa 
5 
3 10. 
ee 
_ 
7 
8 15. 
nn 
_ 6 
1 
7 20. 
2 
™ 


—_ 
= 


clo — 
ND 


+ + + 
ple ols SIO wl foo} (ee) nie 


Jenny bought 3 lb. of stick candy, 4 Ib. of licorice, and 4 lb. of chocolate 


bars. How many pounds of candy was this? 


Mrs. Grayko’s diet permits her only ae Ib. of butter each week. She 


eats 3 Ib. on Monday and ; Ib. on Tuesday. How much butter is left? 


We often say that a fraction is expressed in lowest terms when the greatest 
common factor (G.C.F.) of the numerator and denominator is 1. 


4 is expressed in lowest terms because the G.C.F. of 8 and 15 is 1. 


a is not expressed in lowest terms because the G.C.F. of 9 and 15 is 3. 


1. Find the G.C.F. of each pair of numbers. 
a. 2and6 d. 1l2and34 g¢. 4Aand8 j. 24 and 42 
b. Zand 12 e. 9Q9and21 wh. 13 and 24 k. land17 
ec 10and15 f. 16and24 i. 17 and17 l. 9Qand 36 


2. Which of these fractions are expressed in lowest terms? 


1 6 1 - 3 3 
a 2 d. 3 8 24 j. 9 m. 79 
2 9 1 15 14 
b. 3 h. 5 k. 35 a FH 
3 a ; 2. 4. 12 
Cc. 6 f. 6 1. 24 1. 15 oO. 17 


To express a fraction in lowest terms, divide both the numerator and 
denominator by their G.C.F. 
When we divide both the numerator and denominator by the same 
number, we are dividing the fraction by 1. 

The G.C.F. of 12 and 20 is 4. 

12— 12+4_— 3 

207 20+47 5 


We have divided 2 by 1 because we divided by 4 


3. Express each fraction in lowest terms. 


9 12 18 - 9 21 
a4 d. 34 8 24 J. 36 m. 56 
2 a 17 15 60 
b. & ea" OF h. 7 k. 75 n. 700 
9 16 24 10 _70_ 
G 72 f. 94 1. 42 I. 35 0. 100 
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To add fractions we may need all these steps: 
1. Express the fractions using the L.C.D. 
2. Add these fractions. 
3. If possible, express the sum as a whole 


number or as a mixed number. 


Express the fraction in lowest terms. 


Find each sum. 


1 1 2 5 

lL 4 2. = 3 5 4. 75 
1 2 1 1 

+> +5 +3 +3 

2 2 5 id 

6 3 7 3 8 8 9 8 
1 3 3 1 

ta te aes 24 


To subtract fractions we may need all these steps: 
1. Express the fractions using the L.C.D. 
2. Subtract these fractions. 


3. Express the fraction in lowest terms. 


Find each difference. 


1 4 2 17 

11. 2 12. 7 13. 3 14. 24 
axill —1 mes —_ 3 

_* _ 3 __ a 8 

4 5 3 3 

16. 5 17. A 18. 4 19 10 
_3 _2 a2! _ 1. 

4 9 3 15 

TL 3 4 9 

21. ié 92.3 5 23. = 24. 11 
_3 —_1 _ 5s 2 

8 6 14 3 


| 


10. 


— 
vs 


20. 


25. 


| 
= 
io 


—_ —, 
|e |S N 


= 
i) 


o|— ra 


Al= nh 


oi|— Blo 
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To add mixed numbers: 
1. Express the fractions using the L.C.D. 


2. Add the fractions and express the sum in lowest terms. 
3. Add this result to the sum of the whole numbers. 


Z ds 
To find ca + 579: 


Find each sum. 


22. 


23. 


24. 


21 + 31 8. 74+ 6 15, 64 + ot 

4i + 13 9. 1915 + 23 16. 254 @ 

Bi + 22 10. 42+ 15 1%. 824.73 
a+ Wu. 24+ 113 18, 48+ 315 

31 + 6 12. 102+ 103 19. 162+ 162 
42 + 24 3. 444 7 a0, 52+ 5655 
14+3 id, Bee Se 21. 2412+ 843 


Mrs. Hyland buys 23 lb. hamburger,* Ib. cheese, and a jar of relish that 


weighs ine Ib. How much do her groceries weigh all together? 


Mrs. Swanson buys 2 lb. stew meat, 1; Ib. onions, and e lb. cheese. Do 


her groceries weigh more than Mrs. Hyland’s? 


The desk is 4 ft. long, the bookcase is 33 ft. long, and this chair is is ft. 


wide. Can I place them all along a wall 10% ft. long? 
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To subtract mixed numbers: 
1. Express the fractions using the L.C.D. 
2. If the fraction to be subtracted is the greater, 
regroup the first mixed number. 
3. Subtract the fractions. 
4. Subtract the whole numbers. 


5. Express the fraction in lowest terms. 


5 _ 92. as 5s 1 
To find nos 22 535 = -= A 


Find each difference. 


l. 


22. 


23. 


24. 


N29 A B w BW 


42 — 26 &. Be — oe Is, 10-7 

A= i 6. ot — 16. 42 — 1s 
las = F 10. 113 — 5; i”, = it 
ye ll. 16 — 972 18. 51} — 28 
P=. i, 4,— 28 19. 662 — 335 
12 = 5 iB bh— 45 20. 1155 — 213 
104 = 62 14. 413-7} at, 101, — 23 


Gary is sr ft. high and David is 5 3 ft. How much taller is Gary? 


Terry collects B24 lb. of old newspapers for the paper drive. Scott 


collects 393 Ib. How many more pounds does Terry collect? 


Henry weighs 2155 Ib. . Jack weighs 1233 Ib. How much heavier is 
Henry? 


Three boys went on a hiking trip. Billy carried a canteen that weighed a5 


Ib. and a first aid kit that weighed 14 lb. How much weight was this? 


Ralph carried a skillet, some bacon, some cheese, and some fruit in his 
pack. The skillet weighed a Ib., the bacon 1 lIb., the cheese ‘lhe, and the 
fruit 25 Ib. How much weight was this? 


Sam carried some canned goods that weighed 5s Ib. and some potatoes 


that weighed ra Ib. How much weight was this? 


What was the total weight of the food and supplies that the boys took 
with them? 


How much heavier was the weight that Ralph carried than the weight 
that Billy carried? 


How much heavier was the weight that Sam carried than the weight that 


Ralph carried? 


How much heavier was the weight that Sam carried than the weight that 


Billy carried? 


The boys hiked 45 miles in the morning and a miles in the afternoon. 
How far did they hike? 
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We can multiply a fraction by a whole number. 


Pntatetatote 2 
AxeSgtgtsts=sq hs 


We can show this on a number line. 


Show each problem on a number line. Write a multiplication equation for 


each problem 


545 
1. 713 
2 2 
g. 2424 
343 
3, 2434 


and find the product. 


tu tf 
4. gts 
242 44444 
37 3 a ot ets 
34343 2424 2.4 2 
2 tot) 6. 13 +73 + a3 * 73 


To multiply a fraction by a whole number: 


1. Multiply the numerator by the whole number. 


2. Express the product as a mixed number or as 


a whole 


number if possible. 


3. Express the fraction in lowest terms. 


4 


Find each product. 


7 £2 
8. 3x3 
9 4x4 
10. 7 X45 


93..4*%3 —~ 12— 44— 141 
eee ee, it 
2 2 5 
ll. 5 x 3 15. 20 x ; 19. 12 x g 
1 1 3 
12, 3 * 57 16. 24 x5 20. 22 x 4 
5 2 1 
13. 2x &§ 17. 17 x 3 21. 25 * 5 
7 4 2 
14. 11 xX 4; 18. 3% 4 gm, 100 x 4 


There are 20 balls divided into 10 groups. 


ee FE pele 
3 of the small groups are colored. OO iO,O,O 
rT of the whole group is colored. O,O IO1OiO 
6 balls are colored. O'O'O'O'0 


Give the multiplication equation for each problem. 


Laae 3, AIAIAIA) AN 
Soo 8688S Aaia! Aid 
OOO O'OIO!1O AIA IA! AIA 
O1D10 Eo O1O10'010!0 
D!IDIO Oo ©|O;O/Oi0i0 

Find each product. 

7a 3X8 8a. 3x 21 Qa. 2x 12 10.a. 2x 18 
b. 8x4 b. 21 x3 b. 12 x 2 b. 18 x 2 


11. In multiplying does it matter whether the fraction or the whole number 
comes first? 


Find each product. 


12. 16 x4 15. 4x8 18. 2x 16 21. 9x 4 
13. 20 x 2 16. 2x9 19. 16 x2 22. 2x 40 
14. 4 x 30 17. 10x32 20. 4 x 20 23. 18 x 2 
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To multiply a mixed number by a whole number, we may apply the 


distributive law for multiplication over addition. 


6x9%=6x (9+ 7) 
=(6x9+(6x 
= 42 
=54+% 
= 54 + 52 
= 1 
= 54+ 54 
= 594 


—_ Ld 
because 99 =9+ 3 


because of the distributive law 


because 6 x 7 = = 


42_— 7-2 
because 3 => oF 
because s— 4 


because 54 + 54 = 594 


Find each product. 


1. 
2. 
3. 
4, 


17. 
18. 
19. 


20. 


21. 


2xit 5. 
gxat 6 
47, x 3 7. 
x12 8. 


12. 


+x 100 13. 2x 100 
3 3 

270 x 15 14. 45 x 100 

3 x 665 15. 103 x % 
7 1 

65 x 4 16. 5:5 x 18 


If 1760 yards are equal in length to 1 mile, how many yards are equal in 


length to 3 mile? 


Dave’s school is ai miles away. He cycles there and back each school 


day. From Monday through Friday, how many miles does he cycle going 
back and forth to school? 


During 1 hour Bob saw 9 commercials on television. Each one lasted 


12 minutes. How long did he watch commercials? 


Teresa swims from one end of the pool to the other in 27 minutes. 


How long does she take to swim 5 lengths? 


The world is about 25,000 miles around. How far away is a place 


2 of the way around the world from here? 


Complete each problem. 


— 
= 


© ww 
FF 


oo 
~ 


35. 


36. 


- 2S nM fe & && SP Bw eH 


44+5=H6 1. 3Ex9=@m 21. 11,-53= 8 
17x2=8 12. 44-13=8 22, 33+ 398= m 
17-2=8 13. 6x 14@=8 23. 304 —-164= m 
a42= 14. 75x 50=8 24, 11x 23= 8 
3x4=m@ 15. 14-S=Qm 25, 2184 273= 
p+ p= OH 16. 2+ = 26. 7x 1t= 8 
Z-poe 17. 11¢+113=m 7. 1314-428= @ 
ix 20> m 18. ¢x 100= & 28. 3x 30=m 
33+ 66=H@ 19 5x3t=8 29. 100 — 331= @ 
2-2=m 20. 2x 7= & 30. 3+ 3h= 


Each can of peaches weighs 24 Ib. What do 4 cans weigh? 
Each sack of apples weighs 52 Ib. What do 5 sacks weigh? 


Ellen’s desk is 9 pencil-lengths wide. The pencil is 53 in. long. How 
wide is the desk? 


In a story a sultan was weighed in bags of gold and jewels. His weight 
was that of 100 bags of gold, 9 bags of diamonds, and 4 bags of assorted 
jewels. Each bag of gold weighed 13 Ib. Each bag of diamonds weighed 
ai Ib., and each bag of jewels weighed 133 Ib. How much did he weigh? 


In the same story the sultan’s wife was also weighed. Her weight was 
that of 80 bags of gold, 11 bags of diamonds, and 3 bags of jewels. How 
much more did the sultan weigh than his wife? 


Norman swims from one end of the pool to the other in 5 minute. How 
long does he take to swim 8 lengths? 
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Find each sum or difference. 


at 3 2 3 
1. 8, a. G4 3. 145 4. #2, 
—at 2 1 ae ws 

2a +83 +8, 295 


Express as a fraction. 
3 = 
5. 45 7. 7 
8 


6. a 


Find the L.C.M. of each set of numbers. 


uu. {2,5} 12. {6, 8} 13. {4, 20} 14. {7,5} 
Choose < or = or >. 
15. 2@2 17. +@3 19. 2@; 

to B 5 @ 4 5@ £& 
16. > @ ic 18. 3 85 20. 9 QO 10 
Solve for n. 
21. 8x2=n 23. 18 x 2=n a5. 2x 25=n 
22. 24x >=0n 24. 50 x 12=n 26. 2x 20=n 


27. Helen made 4 belts that each required aya. of ribbon. How many yards 
of ribbon did she need? 


28. List all the prime numbers between AO and 60. 


29. Ruth’s school is 3 mile from her home. She cycled + mile going home 
before the chain on her bicycle wheel broke. How far did she have to 
push the bicycle before reaching her home? 


ao F® CO ND - 


. {}-3,2,.0=m 


Find each sum. 


6. 14 i 2D 8. 503 9. 421 

ih 19 702 932 
30 36 988 547 
15 41 716 «673 

Complete each problem. 
i — 5 28 = 5 

10 ,+ @=;5 13. 57+ =7 

ll @+2=3 14, @+2=3 

1. @+5=8 Ib. @+5=3 

Find each difference. 

19. 27 20. 38 21. 376—=—s 22. 
-—18 —29 —308 

Find each product. 

24. 7306 25. 5477 26. 73 27. 

x8 x6 x81 


. {Ellen, Sue, Betty, Carol} n {Betty, Carol} = m 

' {Mars, Venus, Mercury} - {Mercury, Earth} = 8 
‘ {lowa, Texas, Utah, Maine} nN {Utah, Ohio} = 8 
. {a,b, c} u {d, e} = m 


16. O 


17. 


23. 


_ 
i) 
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Part 7 Negative Numbers 


The set of integers = {..., -3, -2,-1, 0, 1, 2, 3,..} 


—-8-7-6-5-4-3-2-10 123 45 67 8 


1. What number corresponds to 
a. the origin? 
b. the point three units to the right of the origin? 


c. the point five units to the left of the origin? 


2. Copy and complete each sentence. 
a. Numbers corresponding to points to the — of the origin are positive 


numbers. 

b. Numbers corresponding to points to the _ of the origin are negative 
numbers. 

Cc. is neither a positive nor a negative number. 


3. Choose < or = or >. 
a. 2 =5 c. O —4 e. —1 —4 g 3 —4 
b —1 1 d. 6 —6 f, =—& 0) h —-2 =] 


4, Make a line, mark off units on it, and label the origin. Label points corre- 
sponding to the numbers —10 through 10. Look at this number line to 


answer the following questions. What numbers correspond to the points 


that are 


a. 7 units from the origin? c. 1 unit from the origin? 
b. 2 units from the origin? d. 6 units from the origin? 


Some numbers such as —3 and Le are not integers. 


We can use more than one scale for a number line to show fractions. 


-12 -] 


i 
6 ~6 


The scale above the number line shows the number line with a scale of 4 


The scale below the number line shows the number line with a scale of . 


1. Make a number line with units of : Label points corresponding to the 
numbers 21 through a Below the number line, put a scale showing 
fourths. Then complete these problems. 

2—H —_3— 8 2— 8 —ji— —1 
a 4=% b. = 5 c. = d. le 1; 

2. Make a line and mark off units of two-tenths on it. Label the origin, then 
label points corresponding to the numbers from —34 to rae Then com- 
plete these problems. Choose < or = or >. 


4e@2 4 £ 


4 — 24 — 16 2 
a 49 1 d. O 


10 10 . 10 10 


—_ 
oO 


3. Copy each sentence and complete it with left or right. 
a. To go in a positive direction on the number line, we go to the 


b. To go in a negative direction, we go to the 


4. Copy each sentence and complete it with less than or greater than. 
a. Ifanumber corresponds to a point to the left of the origin, that number 
is Zero. 
b. If a number corresponds to a point to the right of the origin, that 
number is | zero. 


c. Any negative number is — any positive number. 


Addition of Negative Numbers 


We can use a number line to show addition. Start at the origin. Move 
the number of units indicated by the first number, in the direction 
indicated by the sign of that number. 

-3-2-10 12 3 4 —-3-2-1 0 
A plus sign tells us to make our second move the number of units indi- 


cated by the second number, in the direction indicated by the sign of 


that number. 


a a ae 


-7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 


Make a number line for each problem. Follow the rules above. Then com- 
plete each equation. 

lL 4+ (-2)= 3. (-3)+3= 5. 5+ (6) = 

g. (-5) + 6= 4, (—4) + (-—5) = 6. (—2) + (-7) = 


Find each sum. If you need help on any problem, make a number line and 


show the addition on it. 


7. —4 8 8 9. —7 10. —9 ll. -6 
2 = os 8. a2. 

4 3 52 64 68 

12. AB 3S 6 4-8 Wi. “62 li 6; 
=a 4 —2i 31 2 
17. —8%5 is. -6&5 19. -94 20. -77) 21. —8%6 
6 8 9 4 65 
10 —440 70 710 10 


Subtraction of Negative Numbers 


We can use a number line to show subtraction. Start at the origin. Move 
the number of units indicated by the first number, in the direction indi- 


cated by the sign of that number. 


-4-3-2-10 1 2 3 -3-2-1012 3 4 


A minus sign tells us to make our second move the number of units indi- 
cated by the second number, but in the opposite direction from the sign 
of that number. 


-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 
(—4), —.(-1) = -3 


Make a number line to show each problem. Follow the rules above. Then 
complete each equation. 

1. 6—(-3) = @ 3. (-4)- 45 5. (—2) — (-6) = @ 
2. (-—4) -— (-4) = 4. 4-(-4 = 6. 5-—(-2)= 5 


Find each difference. If you need help on any problem, make a number line 


and show the subtraction on it. 


7 9 8. —8 9. —6 10. 7 ll. 9 
=. =. re mc =. 

3 1 _34 2 _g8 

12, 43 im & 14, 3 is, 94 16. —88 
2 61 ~41 —4l 2 

5 65 14 4, 35 

5. 68 42 2 2 

17, 33 18. —66 1 Ae - 80. Ga OS Oe 
4 94 4 62 8 

10 10 10 O70 476 


In each list of numbers, we follow a rule to find the next number. 


In this list find the missing numbers 
4,3,2, 8, @, @,-—2 


by using an addition rule or a subtraction rule. 
Addition Rule: Add —1 to the preceding number. 4, 3, 2, 1, 0, 


=—1, —2. 
Subtraction Rule: Subtract 1 from the preceding number. 4, 3, 2, 1, 
. 0,=1, —2. 


1. Find the addition rule for each list of numbers. Give the rule and com- 


plete the list. 
a. —10,—8, =6, 2 ’ : ’ ’ 1,8 
b. 13, 4,—5, ; =, ; =; , —68 
ia, a el 
Cc. 14, Lig 9, ? ? ? ’ ’ ’ 2 
1 1 
d. 2, 34 45 ’ y ? ’ tf 12, 


2. Find the subtraction rule for each list of numbers. Give the rule and 
complete the list. 

21,13, 5, 8, @, @, @, @, @,-—51 

—11,-9,-—/7, 8, 8, @, @, @, 8,7 

40, 295,19, Gi, B, Bi, B, @, w, 545 

9, 65,4, a, @, &, #, @,—11, 


a ¢ & p 


3. Find an addition rule and a subtraction rule for each list of numbers. 
Give each rule and complete the list. 

6,12, 18, &, &, &, @, @, &, 60 

10, 5, O, @, @, @, @, @,&,-35 

17, 15, 13, @, @, @, @, @, @,-—1 

4,0,—4, 0, G, 8, @, @, &, -—32 

—1,-—4,—7, 8, 8, 4, 8, 8, &,—-28 


of Oo SF p 


DM 


Mr. Morgan runs a small grocery store that is not very successful. Some- 


times he has a little money ahead, and at other times he is in debt. On 
September 1, he had $225.00 in his account. On September 2, he 
received $55 from Mr. Smithson, who paid his August bill. What was 
the new balance in Mr. Morgan’s account? 

On September 3, Mr. Morgan paid one bill of $60 and another bill of 
$125. What was the new balance in his account? 

On September 4, he received $43 from Mr. Johnson. What was the new 
balance in his account? 

The next ten days are represented in the following table. What was the 
balance in his account at the end of September 5? 


Date Paid Out Received Date Paid Out Received 


What was the balance in his account at the end of September 8? 


What was the balance in his account at the end of September 11? 
What was the balance in his account at the end of September 14? 


Multiplication of Negative Numbers. 


3=6 


Look at this pattern. 2 x 
2x2=4 
Notice that the product of cas: 
28 1.=>2 Each number given in 
two positive factors is this column is two 
9x0=0 less than he FUT DE 
positive. The product of a given above it. 
7 2x (-1)=-2 
positive factor and a nega- oe ee ed 
tive factor is negative. 7 
2 x (—3) = —6 
2x (-4)=-8 
Each number given i 
this collmmis one 2 x (-5) = -10 


less than the number 
given above it. 


Copy and complete each pattern. 


lL 3x35 2 4x3= 3. 5x3 
3x2= 4x25 5x2= 
3x 1= Axi= 5x1= 
3x0= 4x0O= 5x O= 
3 x (-1)= 4x(-lh= 5x -l= 
3 x (-2) = 4x (-2) = 5x -25= 
3 x (-3) = 4x (-3)= 5x -3= 


4, Each number given in the answer column in Exercise 1 is less than the 
number given just above it. 

5, Each number given in the answer column in Exercise 2is — less than the 
number given just above it. 

6. Each number given in the answer column in Exercise 3 is — less than the 
number given just above it. 

7. Complete each sentence with positive or negative. 


a. A positive number times a positive number is a | number. 


b. A positive number times a negative number is a | number. 


Look at this pattern. 


Notice that the product of 
two negative factors is 


positive. 


Copy and complete each pattern. 


1 (-3) x 3=-9 2. (-5) x 3= 3s t= 8) 
(—3) x 2=)| (-—5) x 2= (—8) x 
(—-3) x l= 8 (—-5) x 1=8 (—8) x 
(-3) x 0O= B (-5) x O= 8 (-—8) x 
(-—3) x (-1)= (—5) x (-1) = (—s8} * [— 
(—3) x (-2)= B (—5) x (-2) = @ (—8) x (- 
(—3) x (-3) = & (—5) x (-—3) = (—8) x (- 
(—3) x (-4)= B (—5) x (-4) = (—8) x (-—4 
(—3) x (-5) = @ (—5) x (—5) = (8) x’ 


(-—2) x 3 = —-6 
(-—2) x 2=-4 
(-—2) x 1=-2 
(-—2) x O=0 


(—2) x (-1) = 2 


4. Each number given in the answer column in Exercise 1 is 


the number given just above it. 


5. Each number given in the answer column in Exercise 2 is 


the number given just above it. 


6. Each number given in the answer column in Exercise 3 is 


the number given just above it. 


7. Complete each problem with positive or negative. 


a. negative X positive = 


b. positive * positive = 


c. negative X negative = 


d. positive X negative = 


(-—2) x (-2) = 4 
(—2) x (—3) = 6 
(—2) x (-4) = 8 
x (—5) = 


10 


more than 


more than 


more than 


95 


Find each product. 


l.a 8x (-—7)= e. 4 x (-7) = i. (—7) X6= 
b. 3 x (-—4) = f. 6 x (-9) = j. (-3) xX 8= 
« 2x (-7)= g (-5)x7= 8 k. (-—6) x35 
d. 9 x (—8) = h. (-9) x 9= I (-—4)x6= 


2. Copy and complete this multiplication table. 


3. Find each product. 


a. (—4) x (-—7) = iE (5) & 7 SS k. 2 x (—4) = 

b. (—3) x (-9) = ws (Sx b= L 5 x (-9)= 

ce. (—6) x (—8) = hb (7) #36 m § * (—5) = 

d. (—1) x (-9) = i (6) x d= n 9 x (-7)= 

& {-]) * (1) = 7 —Yxil= o 1x (-lb= 

4. Copy each problem and find the product. 

a. —4 b. —25 Cc. 39 «sod. —A3 e. 84 
x 8 x— 9 x— 7 x— 6 x— 4 

f. —34 g 42 h — 57 i 47 j — 84 


Division of Negative Numbers. 


Find each missing factor. 


la 6x M = 30 
b Mx 7 = 56 
ce. (—6) x © = 30 
d. 


x (—7) = 56 


2. 


To find the missing factor is to find the quotient. 


9x MH = 72 
9x8=/72 


Complete each problem. 


4,.a 4x M=32 
32+4= 


5. a. (-—7) xX BH =—-63 
b. (—63) +(-7) = 


6. a. (—8) xX M =—56 


missing factor 


8 x = 48 a. a (—7) x = 42 
8 x = —48 b 5X @=25 
Mx 6= —36 c. (—8) x = 24 
x 6 = 36 d. x (—9) = 45 
72+ 9= 


727+9=8 


10. a. Mx 11=—55 


(—56) + (-8) = @ (—55)+11= 
7. a (-—4) x © =-—48 Il. a x 8=—96 
b. (—48) +(-4)= © b. (—96) + 8= 
Choose negative or positive. 
12. a. negative X {| = positive 13. a. negative X |) = negative 


b. positive + negative = © 


b. negative + negative = 
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Find each quotient. 


1. (—44) + (-11) = 6. 20+ ¢5)= ll, 28 + (-7) = 

2 {-36) + 12= 7% 30765 12. (-—40) + 10= 
3. 50 + (—10) = 8. (—36) +3 = 13. (—36) + (—4) = 
4. 287+2= 9. (-40) + (-8)= 14. 56+ 8= 

D 22 © (—4) = 10. 27 + (-3) = Is. 63 (=7) = 


Find the multiplication rule for each list of numbers. Give the rule and 
complete the list. 


16. 1,-2,4, 8, &, SB, S, @, @,—512 
1 
17. —16, 8, —4, ’ ’ ’ ’ ’ ’ 32 
al. 
18. ai, Ls a, ’ ’ ’ ’ ’ 1729 


Find the division rule for each list of numbers. Give the rule and complete 
the list. 


19. 1200, 600, 300, , , 


20. 48, 24,8, =, a, 3 
21. 81; 27, %, @, 1, 


Find the rule used in each list of numbers. Give this rule and complete the 


list. Use the operation given before the list of numbers in stating the rule. 
22. addition 25, 21,17, @, @, @, @, —3 

23. division 64, 32, 16, 8, @ 

24. multiplication —2, 6, —-18, , A, , &, 4374 

25. subtraction 8,9, 10, 8, 8, @, @,15 


26. division —64, 32,—-16, i, M, a, i, 1 
27. addition —10,—6, —2, 4, 8, @, @,18 
28. multiplication —1,—-2,—4, &, &, &, , ~ 128 


Find each sum. 

1. (-5) +4= @ 

2. (—4) + (-3) = 9 
3.8 + (-12) = @ 
4.(-4)+6=8 


Complete each problem. 

5. (—3) x (-8)= 8 9. 357+ (-7)=B 

6. 8x (-4)= 10. (—40) + (—10) = ™ 
7. (-6)x9= 8 ll. (-36)+6=G8 

§ 8x7=H8 12 07+5= @ 


Find each sum or difference. 


241 1488 : 4_ 3 
13. 2+ 5. ++3 iz. 5-1} 19. $-3 

541 i. A | 2_3 
14, 241 16. 2+ is. £-3 20. 2-3 


21. Marian and Penny together weigh 152 pounds. If Penny weighs 80 
pounds, how much does Marian weigh? 


22. Ken and Eric together collected 45 stamps. Phil collected 25 stamps 
and Bruce collected 28 stamps. How many stamps did the 4 boys collect 
all together? 


23. One day Jane baked cupcakes. If each pan held 8 cupcakes and she 
baked 3 pans of cupcakes, how many cupcakes did she bake that day? 


24. Phil has a piece of cord that is 42 feet long. How many five-foot pieces 
can be cut from the cord? 
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Part 8 Measuring 


Linear and Area Measure 


Distance may be measured in units of inches, feet, yards, rods, or miles. 


12 inches (in.) = 1 foot (ft.) 165 feet = 1 rod (rd.) 
36 inches = 1 yard (yd.) 5280 feet = 1 mile (mi.) 
3 feet = 1 yard 320 rods = 1 mile 


Complete each problem. 


1. 


2. 
3. 
4. 
5. 
6. 


13. 


b. What is its width? 


7 ft. = @ in. 7. 8442 ft.= yd. 

7 yd. = — in. 8. 8mi.=') rd. 

42 yd.= ft. 9. 4ft.3in. =~ in. 

960 rd. = mi. 10. 7 yd. 2 ft.= — ft. 
6mi.= © ft. ll. 6 yd. 8in. =~ in. 
2rd.= | ft. 12. 2yd.2ft.4in.= in. 


A square with 1-inch sides has an area of one 
square inch. (1 sq. in.) 
The square inch is a standard unit of measure 


for area. 


Each square represents a l-inch 
square. 
a. What is the length of the 


rectangle shown in the figure? 


width 


Length times width = area. 


What is the area of the rectangle? 


1. 


Find the area of each rectangle by using a square inch (sq. in.) as your unit — 
of measure. Each square represents a 1-inch square. 


2. The length and the width of a rectangle are its dimensions. Find the 
area of rectangles with these dimensions. 
a. 4 in. by 2 in. d. 2 in. by 5 in. g. 22 in. by 10 in. 
—b. 7 in. by 3 in. e. 15 in. by 12 in. h. 50 in. by 11 in. 
c. 6in. by 1 in. f. 17 in. by 13 in. i. 73 in. by 15 in. 


A square with l-foot sides has an area 
of one square foot (1 sq. ft.). 
This figure represents a square with an area 
of one square foot. It is divided into l-inch 
squares. 
a. What is the length in inches of one side 
of the large square? 


b. What is the area in sq. in. of the large 
square? 


To find the area of a rectangle, the length and width must be given in 


the same units. We give the dimensions of a rectangle that measures 


6 ft. by 24 in. as 6 ft. by 2 ft. or 72 in. by 24 in. 


Find the area of rectangles with these dimensions. 


a 3 ft. by 3-ft. d. 6 ft. by 12 in. x, 12 in. by 12 in. 
b. 4 in. by 8 in. e. 8 ft. by 48 in. h. 4 in. by 4 in. 
ce. 9 ft. by 12 ft. f. 24 in. by 8 ft. i. 16 ft. by 36 in. 
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1. A square with sides that are one yard in 
length has an area of one square yard. 
(1 sq. yd.) 
This figure represents a square with an area 
of one square yard (1 sq. yd.). It is divided 
into 1-foot squares. 
a. What is the length in feet of one side of 
the large square? 
b. What is the area in sq. ft. of the large 


square? 


2. Find the area of rectangles with these dimensions. 


a. 8 yd. by 7 yd. d. 8 yd. by 3 ft. g. 6 yd. by 36 in. 
b. 2 yd. by 6 yd. e. 9 ft. by 12 ft. h. 3 yd. by 6 ft. 
c. 4 yd. by 4 yd. f. 2 yd. by 15 ft. i. 48 in. by 2 ft. 


Area is given in square units. 
144 square inches (sq. in.) = 1 square foot (sq. ft.) 
9 square feet (sq. ft.) = 1 square yard (sq. yd.) 
304 Square yards = 1 square rod (sq. rd.) 
160 square rods = 1 acre (A.) 
640 acres = 1 square mile (sq. mi.) 


Complete each problem. 


3. 2sq. yd. = & sq. ft. 8. 5/76 sq. in. = @ sq. ft. 
4, 3sq.ft.= — sq. in. 9. 90sq. yd.= — sq. ft. 
5. 5A.= © sq. rd. 10. 1lsq.yd.= — sq. in. 
6. 4sq.mi.= A. ll. 3A. = sq. rd. 

7. 2/ sq. ft.= — sq. yd. 12. +3. mi.= A. 


<1 ft><1 ft><1 ft> 


1. 


6. Lisa is making a blanket. She uses 6-inch 


a. How many acres are left for planting vegetables? { 1 


Mr. Moore owns 640 acres (1 sq. mi.) of farmland. He plants 180 A. of 
wheat, 160 A. of corn, 200 A. of alfalfa, and 90 A. of oats. ~<5280ft-> 
square 
He wants to grow 4 kinds of vegetables. How 5280 ft. mile 


many acres of each kind can he plant if he dtd naese 


assigns the same size plot to each vegetable? 


Mr. Gordon is painting a wall measuring 15 ft. by 8 ft. One quart of 
paint covers 100 square feet. Will he need more or less than one quart 


of paint? 


Mrs. O’Neil buys a rug measuring 9 ft. by 12 ft. The clerk figures the 
price by the square yard. What is the area of the rug in square yards? 


Some boys got permission to use a vacant lot for a baseball diamond. 
They made a square measuring 75 feet on each side. What is the area 


of the square? 


Greg makes a doghouse for his puppy. The floor has the shape of a 
square with sides measuring 36 inches each. 
a. What is the area of the floor in square inches? 
b. What is the area in square feet? 
c. What is the area in square yards? 


squares of cloth and sews them together in 
rows of 8 for the width and 12 for the length. 

a. What is the width in feet? 

b. What is the length in feet? 

c. What is the area of the blanket in square feet? 
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1. Mr. Scott has a vegetable garden 165 ft. 
which measures 8 rods by 4 rods. = 
a. What is the area in square rods? 1 
164 it.{ trod 
What is the length of the garden rous 
in feetP 
c. What is the width of the garden in feet? © <———8 rods 


1 sq. rd. 


2. Susan plants a flower garden measuring 7 ft. by 3 ft. Connie plants a 
vegetable garden measuring 6 ft. by 4 ft. Whose garden is larger? 


3. Eric has a square chess board measuring 16 in. on each side. Each smal] 
square is 2 in. long. 
a. How many small squares are there along one side of the board? 
b. How many small squares are there in all? 


c. What is the area in square inches of the board? 
4. What is the area in sq. yd. of a lawn measuring 20 yd. by 25 yd.P 


5. Find the area of the following: 
a. arug measuring 12 ft. by 15 ft. 
b. a floor measuring 5 yd. by 13 yd. 
c. atennis court measuring 80 ft. by 40 ft. 


The area of a rectangular region is given in square 


units. You need to know 2 dimensions (length and H width 
width) to find the area. length 

The volume of a rectangular box is given in cubic ae 
units. You need to know 3 dimensions (length, _ height Pia 
width, and height) to find the volume. width ara 


A cube is a rectangular solid. oa 
It has 6 square faces. 
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A cubic inch is the volume 
of a cube that is 1 inch 
long, 1 inch wide, and 1 
inch high. 


1. a. If you fill the box with 1-inch cubes, 
how many cubes will be in the bottom 
layer? 

b. How many cubes will be in the next . 
layer? 

c. How many cubes will be in the top 
layer? 

d. Is the number of cubes in 1 layer the 
same as the number of square inches 
in the area of the base of the box? 

e. How many layers are there? 

If you multiply the area times the height, you get the 

g. Length times width times height equals ™ 

2. a. If you fill the box with 1-in. cubes, how 


many cubes will be in the bottom layer? 95 jn, 


b. How many cubes will be in the top layer? > in. 


What is the volume of the box? ne 
3. David’s tool box is 26 in. long, 22 in. wide, and 24 in. high. Mike’s tool 
box is 36 in. long, 20 in. wide, and 22 in. high. 
a. Which box has the greater volume? 
b. How many more cubic inches of space does the larger box contain? 
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Write the answer for each question. 

1. a. In box A, how many 1-inch cubes are in each layer? 
b. How many layers of cubes will {it in box AP 
ce. In cubic inches, what is the volume of box A? 


2. a. How many layers of 1-inch cubes will ft in box BP 
b. In box B, how many cubes are in each layer? 
What is the volume of box B in cubic inches? 


3. a. In box C, how many 1-inch cubes are in each layer? 
How many layers of cubes will fit in box C? 


c. What is the volume of box C? 


4. a. How many 1-inch cubes are in each layer in box DP 
b. What is the volume of box D? 


5. An aquarium is 40 in. wide, 20 in. deep, and 28 in. high. What is the 


volume of the aquarium in cubic inches? 
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a. 


How many faces does the cube pictured 
in Figure A have? 

What are the dimensions of each face? 
What is the shape of each face? 

Since ™ inches equal 1 foot in linear 
measure, the volume of this cube is 1 
cubic foot. 

What is the volume of Figure A in 
cubic inches? 

The area of each face is ™ sq. ft. 

The surface area of the cube is ™ sq. ft. 


Figure A 


we oe 


12 in. 


12 in. 


2. a. What are the dimensions of the cube 


feetP 


pictured in Figure BP 
b. In each layer of 1-foot cubes, how many 
cubes are there? 
c. How many layers will fit inside the box? 
d. What is the volume of Figure B in cubic 


e. Since feet equal 1 yard, the volume of 


the box is 1 cubic yard. 


3. The dimensions of a living room measure 15 ft. by 12 ft. by 9 ft. 


How many cubic feet of space does the room contain? 


b. How many cubic yards of space does this room contain? 


a. 


4. The dimensions of a storage bin are 8 yd. by 5 yd. by 3 yd. 


What is the volume of the storage bin in cubic yards? 


b. What is the volume of the storage bin in cubic feet? 


1728 cubic inches (cu. in.) = 1 cubic foot (cu. ft.) 
27 cubic feet (cu. ft.) = 1 cubic yard (cu. yd.) 
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To find the volume of a box, the length, width, and height must be given 
in the same units. 
We give the dimensions of a box that measures 2 yd. by 9 ft. by 12 in. 


any of these ways: 


2 yd. by 3 yd. by yd. 
6 ft. by 9 ft. by 1 ft. 
72 in. by 108 in. by 12 in. 


Find the volume of the boxes having the following dimensions. Express each 


answer in cubic inches or cubic feet. 


Length Width Height 
1. 7 in. 4 in. 5 in. 
2. 10in. 8 in. 2 tt. 
3. 13 in. LT 3 in. 
4, 2ft. 16 in. 12 in. 


Find the volume of the boxes having the following dimensions. Express each 


answer in cubic inches, cubic feet, or cubic yards. 


5. lin. by 1 in. by 1 in. 10. 16 yd. by 8 yd. by 4 yd. 
6. 2 ft. by 2 ft. by 2 ft. ll. 4 yd. by 10 ft. by 6 ft. 

7 & Th, By 1 tt. by 12 In, 12. 1 ft. by 14 in. by 9 in. 

8. 4 yd. by 9 ft. by 5 yd. 13. 10 yd. by 10 yd. by 10 yd. 
9. 7 ft. by 9 ft. by 48 in. 14. 25 ft. by 20 ft. by 5 yd. 


Complete each problem. 


15. 3 cu. ft. = & cu. in. 19. cu. ft. = 8640 cu. in. 
16. 3 cu. yd. = 4 cu. ft. 20. cu. yd. = 108 cu. ft. 
17. 6912 cu. in. = & cu. ft. 21. 6cu. ft. = @ cu. in. 

18. cu. in. = 1 cu. ft. 22. 216 cu. ft.= — cu. yd. 


23. Which is the greater volume, 8640 cu. in. or 4 cu. ft.? 


For many purposes weight is measured in units of ounces, pounds, 


or tons. 


16 ounces (0z.) = 1 pound (Ib.) 
100 Ib. = 1 hundredweight (cwt.) 
2000 Ib. = 1 ton (T.) 


Complete each problem. 


1. 200z.=1lb.M@oz. 4. 400lb=Mcwt. 7. 257.= Mlb. 
2. 540z.=3 lb. Moz 5. 10cwt.= HT. 8. 30T.= © cwt. 
3. 790z.=4 |b. Moz 6 1500lb.=M@cwt. 9 6000lb.= MT. 


Find each weight. 


Zlb, oz | 7 \be 3toz) =" 6b 19072 | 
[aon DR IO OZs —2ilb: /.0z, == 2 lb, 7.0z. 
Sil 72 Clb Va 3 4 1b. 12 oz. 

10. 6 Ib. 7 oz. ll. 9 lb. 602z. i. 1 Ib. 11 oz. 
+6 Ib. 7 oz. =? Ib. LL OZ, + 5 oz. 


The volume of liquids is usually measured in units of teaspoons, 
tablespoons, fluid ounces, cups, pints, quarts, or gallons. 
3 teaspoons (t.) = 1 tablespoon (tbsp.) 2 cups = 1 pint (pt.) 
2 tablespoons = 1 fluid ounce. (fl. oz.) 2 pt. = 1 quart (qt.) 
8 fluid ounces = 1 cup (c.) 4 qt. = 1 gallon (gal.) 


Complete each problem. 


13. 4c.= pt. 16. 2tbsp.= 7 t. 19. 10 pt.=M@c. 
14, 12 gal.= qt. 17. 8c.= % fl. oz. 20. 22 qt.=" gal. 
15. 18 pt.= % qt. 18. 48 fl.oz.=' c. 21. 5 pt. = fl. oz. 


22. 5qL2ht. 23: 7 gal.3 qt. 24. 3qt.1pt. 25. 7p. 3G. 
—1 ot. 1 pt. —4 gal. 6 qt. + 3 pt. —?2 pt. 7 G. 
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Measuring Time 


Periods of time are measured in units of seconds, minutes, hours, days, 
weeks, months, and years. Long periods of time are measured in decades, 


and centuries. 


60 seconds (sec.) = 1 minute (min.) 52 weeks = 1 year (yr.) 
60 minutes = 1 hour (hr.) 12 months = 1 year 
24 hours = 1 day (da.) 10 years = 1 decade 

7 days = 1 week (wk.) 100 years = 1 century 


1. Mrs. Larson baked her cake from 4:15 P.M. until 5:05 P.M. How many 


minutes did her cake bake? 


2. Mr. Cooper’s plane was due to arrive at 11:35 A.M. butit was 45 minutes 


late. What time did his plane arrive? 


3. Mr. Lawrence drove for 4 hours and averaged 50 miles per hour. How 


many miles did he drive? 
4, A millennium is 100 decades. How many years is this? 


5. In 1519 Magellan sailed around the world in 3 years. How many days 


was this? 


6. The Graf Zeppelin was the first airship to cross the Pacific Ocean from 
west to east. It traveled from Japan to Los Angeles, a distance of 5800 


miles, in a days. How many hours was this? 


7. It took a Ranger spacecraft about 66 hours to travel from the Earth to the 
moon. 
a. How many minutes was this? 


b. How many seconds was this? 


The 24-hour Clock 


The military services, airlines, and other 
groups who work at all times of the day and 
night use a 24-hour clock, which measures 


the time from midnight to midnight. 


Four digits are used to express the time. 
The first two digits tell the hour; the two 


digits at the right indicate minutes. For example 0530 (read “zero five 
thirty”) is 5:30 A.M. on a twelve-hour clock. 2100 is 21 hours after 
midnight, or 9 P.M. on a watch. ‘‘2100” is read “twenty-one hundred”. 


1. Change to 12-hour time: 2. Change to 24-hour time: 
a. 1545 ce. 1650 a S15.A.M, ce. 7:19 P.M. 
b. 2140 d. 0134 b. 11:30 P.M. d. 9:15 A.M. 


3. Which is earlier in the day? 
a. 1100 0r 11 P.M. c. 2100 or 9:15 P.M. e. 1500 or 3:00 A.M. 
b. 1720 0r 5:30 P.M. d. 0115 0r1:00 P.M. f. 2310 or 11:00 A.M. 


4. The stewardess on Flight #162 will go on duty at 1930. What time will 
her watch say? 


5. If the computer operates from 0300 to 1500, how many hours is this? 
At what time would it start on a 12-hour clock? At what time would it 
finish? 


6. When it is 8 A.M. in California, it is 3 hours later in New York. Ifa plane 
leaves California at 1350 what time will the New York airport clock say 


when the plane arrives in New York if the flight time is 5 hours? 
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Copy and complete each problem. 


19. 


20. 


21. 


22. 


23. 


24. 


le ol ee 


lce.= pt. 7 lyd.= %& in. 13. lyr. = 7 wk 
1 qt.= © pt. 8. 1lmi.= © ft. 14. lyr.= + mo 
1 gal. = | at. 9. 1 min. = © sec. 15. 1llb.= —% oz 
lce.= © fl. oz. 10. 1 hr.= © min. 16. 1T.= 9 Ib 
1 ft. = ™ in ll. 1da.=% hr. 17. 25 1b. = @ oz. 
1 yd. =" ft. 12. lwk.=" da. 18. 357.=1% Ib 


It takes Ann half an hour and Betty 40 minutes to walk to school. What 


time must each leave in order to arrive at 8:30? 


Judy bought 4 quarts of lemonade, 3 quarts of grape juice, and 5 quarts 
of ginger ale to make a punch. If she serves 1 pint of punch to each guest, 


how many people can she serve? 


Dave and Al kept records of how much lemonade each sold. At the 
end of a week, Dave’s record showed he had sold 3 quarts, 7 pints, 
and 3 cups. Al had sold 12 pints and 6 cups. Which had sold more? 


Pete bought 12 oz. of gumdrops, 14 oz. of mints, 11 oz. of jellybeans, 
and 6 oz. of licorice. The candy cost 3¢ an oz. How much did he spend? 


How many lb. of candy did he buy? 


Kevin has 3 rectangular gardens. One plot measures 8 ft. by 23 ik, 
another 2 yd. by 21 ft., and the third is ft. by 23 ft. He has 19 yd. of 


fence. Which plot can he fence in? How much fence is left? 


Joan has 3 pt. of paint. Each pint will cover 46 sq. ft. She wants to paint 
2 walls without doors or windows, each measuring 12 ft. by 8 ft. Does 


she have enough? 


List the members of each set. 


1. {n: 3<n< 7 4, {n: n< 19 and is divisible by 3} 
2. {n: n=1< 4} 5. {n: 5<n<13 andnis even} 
3. {n:n+1<5} 6. {n: 11 <n< 23 and n is odd} 
Find each sum. 
i & 8. 43 9 13% 10. 23 
38 ; 29-4 33 
+35 +31 +745 +12 


Find each product. 


ll. 4089 13. 58 
x 9 x35 
12. 1678 14. 142 
x 5- x93 


15. Find all the factors of each number. 
a. 42 b. 75 ec 31 d. 24 


16. Find the L.C.M. of each pair of numbers. 
a. 21 and 35 b. 18 and 12 c. 5and4 


17. Find the G.C.F. of each pair of numbers. 
a. 32 and 24 b. 63 and 18 c. 25 and 40. 


18. List all the prime numbers between 10 and 40. 
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Part 9 Decimals 


pate Le 
We can count by tenths: ig’ Yor Wpr* = 


We can write these fractions as decimals: .1, .2,.3,.... 
We read “.1, .2, .3” as “one tenth, two tenths, three tenths”. 


1. Copy and complete each pattern. 
a, em, 
+ ae 1 
b. ” ’ wy Dy Z ? ’ ? Ui 


We can count by hundredths: Tap sar qaG ror 
We can use decimals to count by hundredths: .01, .02, .03,.... 
We read “.01, .02, .03” as 


“one hundredth, two hundredths, three hundredths”. 


[yayelea, —_ 
pola | [Pry hk 
ar >t EPP. 
Tal iz 


2. The table shows how we 


Xe) 


count from .01 (or ts) 
. 99 

to .99 (or 98). 

Copy the table and 


complete it. 


3. Read these numerals aloud. Tell what fraction each is equal to. 
a 2 @& zal e. ./ g. .89 I, aft k. .81 
b. .9 d. .44 f. .6 h, .50 js we l. .02 


1. 


Find each sum or difference. 


Choose < or = or >. 
ll. a. 


14. 


oT Pp 


a 


d. 


re? & & 


ole 


3 
sf 


Oo 


fe) 


4 


@ 
ys 
@ 


8 
Bs) 
od 


3. a. 


o S fp 


pu 


12. 


15. 


2 4 
to + 10 
2+ 4 
13 _5_ 
100 100 
13 — .05 


Bo S pf 


ao ST pf 


Express each fraction as a decimal. 


' a r4 
> wo OG 


24 , 16 
100 * 700 
24 + .16 
42 _ 31 
100 = 100 
Ae = 3 


=" 
oO 


lo 


-— 
oO 
So 


leo 


—_ 
o 
o 


16. 


Jo SN 


+ + 


ao Tp 


Bo SF p 


using decimals. 


£ 
10 

5 

10 

7 

100 

a 

100 

01 @ .10 
40 @ 4 
9 @ .95 
89 © .98 
6 @ .54 
3@ 44 
9@ 81 
.1 @ .09 
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Decimals show place value. 


—_ 1 4 
916.14 = 900+ 10+6+ 24 4 


We read “916.14” as “nine hundred sixteen and fourteen hundredths”. 


1. Express each numeral as shown above. 


a 2.00 d. .36 g 142.8 j. 4.23 
b. 13.06 e. .04 h. 24.39 k. 28.02 
o 21S f. .58 i, 1607 lL GS 


2. Write in decimal notation. 


6 3 83 . 1 
00 d. 255 g cnn i- Zo 
31 4 90 1 
b. 56 e. T00 h. 755 k. i909 
71 4 : 18 11 
c. 4769 f. 8500 i 6700 l. 4700 
3. Express each sum in decimal notation. 
4 S_. ae 6 i 
a 6+45+ in = e. 30 + aa t 365 = 
b 8 +44 a= f. 20+4+3= 
ce 2043+ 75 g 5042+ 75> 
d. 40+ 2+ 75= h. 300+ == 
4. Find each sum or difference. 
a ol b. .5 ec .3 d. .6 e. 9 
+.2 re =2 =3 —4 
f. .74 g. .85 h. .96 i, Af j. .88 
+.25 +.14 =05 — ee 01 


We regroup when adding decimals as when adding whole numbers. 


10 hundredths = 1 tenth 10 tenths = 1 whole 
1 6 13 
73 73 
+.18 |. —.18 
91 55 


Write each problem in column form, keeping the decimal points in a straight 


line, so that you can add or subtract the tenths and hundredths. Find each 


sum or difference. 


1. .32 + 41 ll. 56 #. .26 21. .08 + .07 
2. .J6 + .14 12, .93 + .05 22. 325 + 56 
3 83 + 16 13. .2/ ¥ .2/ 23. .44 + .38 © 
4, .54 + .39 14. .34 + .49 24. .09 + .03 
5. .88 + .09 15. .63 + .08 25. JO F WS 
6. .46 — .05 16. .32 — .16 26. 22 — 27 
G 62 = 25 L¥. ‘.f2 = .63 wi. 29 — 4 
S Wo = 26 18. .47 — .26 28. 5S — of 
® &9— 18 19.° 95 — 39 29. 28 — .19 
if. 29 — 10 20. ./2 — .64 30. .90 — .45 


Divide to express each fraction as a mixed number or as a whole number. 


Then write each as a decimal. 


aha 7 32.0. 18 a3.a. 10 34.9, 
b. 10 b. a b. Ta0 b. Too 
79 a oe: a eo a 
A. Aa da de ad, Te 


117 


Write each problem in column form and find each sum or difference. Then 


solve each problem using decimals. 


eae = cee a als 

+t 64+ 4 =a 1.08 

oe fae 05 
1. 2+ 6, Ti+ 238 nu. #-2 
2, 244 18 T Fo? ae n, a 2 
a. 2p oe g, Shy Bt 13. 7a Fan 
4, 198 4. 278 % aod id, 2 
5. + i. as 15, qa oot 


Write each problem in column form and find each sum or difference. 


16. 3.7 # 2.1 22. 17.53 + 6.84 28. 19.35 — 13.84 
17, «12+ 4.3 23. 6.38 + 19.45 29. 16.29 — 10.88 
18. 20+ 1.8 24. 14.21 + 7.69 30. 7.32 — 1.45 

18, 5.67 4+ 932 25. ook = 2,0 ol. 21.05 — 17.67 
20. 1.08 + 6.44 26. 6.3 — 3.4 32. 34.51 — 26.73 
21. O.67 + 23.16 27. 18.0 — 6.2 33. 14.44 — 11.56 


34. A rectangle is 1.52 in. long and .47 in. wide. What is its perimeter? 

35. Penny has $2.35, Joyce has $1.77, Pam has $2.85, and Ginny has $3.65. 
They want to buy an anniversary present for their parents that costs 
$10.98. Do they have enough money? 

36. From Earth, about .59 of the moon’s surface is visible. How much more 


than half of the moon’s surface is visible from Earth? (Hint: One half 
equals .50.) 
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Choose < or = or >. 


1 1.3 @ 2.0 DS. .17 @ .34 9. 3.2 @ 3.20 
2. 1.33 @ 1.21 6. .1 @ 2 10. 2.84 @ 2.75 
3. 3.81 @ 3.90 7. .31 @ .29 ll. 2.13 @ 2.10 
4. 4.10 ® 4.08 8. .65 @ .7 12. 1.08 @ 1.1 


Sometimes we need to rename decimals. 


41 + .5= .41 + .50 (because .5 = .50) 
= 91 

2 —- 1.17 = 2.00 — 1.17 (because 2 = 2.00) 
= .83 


Write each problem in column form and find each sum or difference. 


13. LJ? + 2.34 W.. 29 + ..7 21. 4 =— 3.23 
14. 6 + .98 18. 3.61 + 2.9 22, 317 — 2 

15. 13 + 1.49 wo 2 = FF 23. 245 — 1.1 
16. 47+ .2 20. 2.8 — 1.65 24. 763 - 8 


25. The perimeter of a rectangle is 3.36 in. Its width is .68 in. What is its 
length? 


26. Mrs. Gomez gives a clerk a twenty-dollar bill to pay for a dress that 
costs $12.98, gloves that cost $1.75, stockings that cost $1.25, and a 
scarf that costs $1.98. How much change does she get? 


27. The perimeter of a quadrilateral is 12.29 ft. Two sides measure 
3.47 ft. each, and a third side measures 4.09 ft. How long is the 
fourth side? 

28. The area of a rectangular field is 27 square yards. Its width is 3 yards. 
Jim has 24.5 yards of fence. 

a. Is this enough to surround the field? 


b. How much more will Jim need, or how much will he have left? 
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We use decimals to name more place values. 


We read “4,003,000,000.123456” as “four billion three million and one 


hundred twenty-three thousand four hundred fifty-six millionths”’. 


We read the numerals to the right of the decimal point as if we were 


reading a whole number. Then we give the place value of the last digit. 


We read: “.12 
“078” as “seventy-eight thousandths”. 
“ 3012” as “three thousand twelve ten-thousandths”. 


>> 


as “twelve hundredths”. 


Read each numeral aloud and give place values as in the example above. 


1. 


2. 
3. 
4 


6,143,859,146 
1,489,700,000 


2,000,000,001.4 
7,000,146,024.26 


Express each decimal as a fraction. 


13. 
14. 
15. 
16. 


2314 = 


17. 
18. 
19. 
20. 


24. 


9. 736,039.72108 


92,100.493217 


ll.  297,445.000024 
12. 3,030,303.030303 


5. 349.16375 

6. 5,921.3334 10. 

7.  16,728.00498 

8. 389,000.3002 

2314 — _751347 

10,000 751347 = 1,000,000 
JlZe7 21. .00008 25. 
8205 22. .000213 26. 
.93167 23. .006412 27. 
.03071 .017003 28. 


31768 
44501 
30/009 
9595 


Often we must regroup when adding or subtracting decimals. 


10 millionths = 1 hundred-thousandth 
10 hundred-thousandths = 1 ten-thousandth 
10 ten-thousandths = 1 thousandth 
10 thousandths = 1 hundredth 
10 hundredths = 1 tenth 
10 tenths = 1 whole 


Ligi 7.14 5912 

3.3864 3984 .602 
+ .6798 —.1647 =— 179 

4.0662 oa] 423 


Find each sum or difference. 


1. 4.6089 2.  .00918 3% 99912 
+3.7218 + .06723 —.17608 
4, 75.902 5. .001967 6. 39.7014 
+ 3.146 —.000188 — 17.0824 
7.  .03068 8. 9.0013 9. .34198 
© LO/12 — 1.6204 —.12634 
10. 16.082 ll. = .72163 12. .09643 
+ 39.198 +.11417 —.08999 


13. Choose < or = or >. 

303 @ .33 f. .3000 @ .30 
1717 @ .01717_  g. +.7081 @ .69999 
.6245 @ .6254 h. .5115 @ .5151 
.602 @ .6002 i. .3846 @ 3 
.58457 @ .6 j. .8999 @ 9 


.000020 © .00002 

12345 @® .123456 

.03030 @ 0.303 
@ .2807 

9999 @ .99997 


ob By 


of Oo pf 
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2—2x2 
5 5 x 2 
= 4 

10 
= 4 


fraction as a decimal. 


3— aa 
25° «25 x4 
= 12 
100 
= .12 


If a fraction has 10, 100, 1000, 10,000, 100,000, or 1,000,000 as a 


denominator, we can express the fraction as a decimal. 


Sometimes we must first find equal fractions before we can express a 


1 — 1% 625 
16 16 x 625 


— _625 
™ 10,000 
.0625 


Find the missing numerator, and then express the fraction as a decimal. 


Ss ee Ff 


1. @ 
2 10 
4 100 
5— 
4-100 
3=—__ 
4 100 
1-43 
5 10 
6 
5 10 


We can write: 


17 of 100 parts a 
3 of 50 parts as 


4 of 25 parts as ms 


i f= a. 
i: oa 
9. 5= iw 
10. =o 
i. =a 
2 5=a0 
ioe or «1? 


Express each as a decimal. 


19. 
20. 
21. 
22. 


2 of 100 parts 
37 of 100 parts 
7 of 50 parts 
20f 25 parts 


23. 
24. 


3 6, §& or 06 


100 


. 16 
OF 599 OF 16 


3of 4 parts 
15 of 20 parts 

7 of 25 parts 
58 of 100 parts 


13. 


27. 
28. 
29. 
30. 


25° 100 
68 m 
25 100 
g_ @ 
25° 100 
13 
25. 10 
5 — _m 
16 10,000 
3—_5 
16 10,000 


7 of 20 parts 
24 of 25 parts 
13 of 20 parts 
19 of 50 parts 


Per Cent 


We can express decimals as per cents. 


aa = 01=1% We read “1%” as “one per cent”. 
nia = 89 = 89% We read “89%” as “eighty-nine per cent’. 
as = ae = .16= 16% We read “16%” as “sixteen per cent”. 


1. Express each decimal as a per cent. 


a. .04 c. .68 e. .02 g. .J4 i. .98 

b. .92 ds, AZ f... 15 h. ..09 j. .14 
2. Tell what each per cent means. 89% means 89 of 100 parts. 

a. 73% c. 13% e. 41% g. 65% i. 8% 

b. 28% d. 2% f. 50% h. 20% j. 100% 


3. Choose < or = or >. 


a. 52 @ 63% c. 7 @ 2% e. 2 @ 29% 
3 9 ° 49 
b. 4 @ 15% d. 2 @ 87% f, 2 @ 99% 


4, Express each fraction as a decimal and then as a per cent. 


a. 
683 solic 3426_ 
b. 1000 d. 1000 f. 10,000 h. 10,000 
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There were 100 problems on a test. Mary had 85% of the problems 
correct. Jack had 94% correct, Fred had 91% correct, and Joyce had 87% 
correct. How many problems did each have correct? How many problems 


did each have incorrect? 


There were 20 problems on a quiz. Anne missed 3, Pete missed 2, Polly 
missed 1, and Don missed none. What per cent did each miss? What 


per cent did each have correct? 


If Penny missed 4, she missed 4 of 20. 


a = an = 20% She missed 20%. 


20 —- 4= 16 She had 16 correct. 


a a3 ate = 80% She had 80% correct. 


There were 25 problems on a quiz. Paula missed 1, Jeff missed 2, Al 
missed 4, and Betty missed 5. What per cent did each have correct? 


What per cent did each miss? 


Kent has read 30 pages of a 50-page book. Mike has read 16 pages of a 
20-page book. Who has read the greater per cent of his book? 


Complete each problem. 


63 + 09+ .17=8 
20 * 36 + 31 : 
Ad H.09 1] 
33 + 30+ 42= 5 


eS PE 


List the members of each set. 

9. {n: 109<n<1lj=e 
10. {n: 379<n< 382}=m 
ll. {n: 13<n<is}=m 
12. {24<n<27}=m 


Solve each equation. 


Ls) 
| 
_ 


13. @-3=5 16. & — 
14. 2-mg=} 17, & — 

dew A Li, 
5. @—-i=1t 18. +B 


WWD 


75 — 45= 0 
89 — .76= 9 
47 — 08 = © 
36 - .19= @ 


22. Draw a segment AB about 3 in. long. Construct equilateral triangle 
ACB. Bisect each angle of the triangle. 


23. Patty made 12} dozen cookies for her party. She allowed 5 cookies for 


each guest. How many guests did she expect? 


24. The volume of a rectangular box is 24 cu. in. The length of the box is 


3 ft., its width is 2 in. What is its height? 


25. Each side of a pentagon measures 6.38 in. What is its perimeter? 
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Part 10 Perpendiculars 


A right angle has a particular size. Its measure is 90°. 


The sum of the measures of two right angles is equal to the measure of a 
straight angle. 

Angle AOB is a right angle. 
Angle BOC is a right angle. 
AC is a straight line. 

Angle AOC is a straight angle. 


1. Which are right angles? 


2. a. Which angles in Exercise 1 are obtuse angles? 
b. Which angles in Exercise 1 are acute angles? 


3. a. Folda piece of paper alonga line. 
b. Fold it again making the parts of 
the first fold fit together. fold 


c. These folds forma angle. 


first fold 
4. a. Name the right angles in the following figures. 


b. How many right angles has each rectangle? 


0 U 
A E H K P ; 
€ < YN c~ T 
\ 3 | | 
M R V 
B C G J _ W 


Perpendicular lines 


(or segments or rays) 


meet at right angles. | 


1. Problem: Construct the perpendicular bisector of a segment. 


a. Draw segment DE. 

b. Construct above and below DE two arcs of 
a circle with center D. This circle need not F 
pass through E. 

c. Construct two arcs of another circle of the 

same size with center E, intersecting the 

first two arcs in F and G. Draw Fe. 

Label as ‘‘H” the point of intersection of DE and FG. 

Is DH congruent to HE? 

Is angle DHF congruent to angle EHF? 

Is Fe perpendicular to DE? 

Draw DF and FE. Is DF = FE? 


=P m © B 


The perpendicular bisector of a segment forms right angles with the 


segment and passes through its midpoint. 


2. Draw three line segments and construct the perpendicular bisector of 


each one. 
A 
3. a. Construct equilateral triangle ABC. 
b. Bisect angle ABC. _ 
c. Is this angle bisector also the perpendicular 
bisector of side AC? C 
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1. a. Draw a triangle DEF. D 
b. Construct the perpendicular bisector of 
each side. These 3 lines should intersect 
in one point. 
2. Draw a triangle FGH and construct the E F 


perpendicular bisector of each side. 


3. Problem: Construct a perpendicular to a given line at a given point. 


Method 1: 
a. Draw a line and mark point P on it. 
P b. Construct 2 arcs of a circle with center P, 
Q R intersecting the line in Q and R. 
c. Construct the perpendicular bisector of QR. 
The perpendicular passes through midpoint 
P 
Method 2: 


a. Draw a line and mark point X on it. 


Construct 2 small arcs of a circle with center 
X, intersecting the 2 rays in Y and Z. 

Above X construct an arc with center Y. 
Construct another arc with radius the same 
length and center Z, intersecting the first 
are in W. 

Draw the ray from X through W. This is the 
perpendicular to the given line at given 


point X. 


Draw a line segment AB and mark point T 
on it. 

Construct a perpendicular to AB at T. 

Is AT = BT? 


a a 
Y Z 


~< 
x< 
N 


1. Problem: Construct a line perpendicular to a 


given line through a point not on the given line. 


a. 


With center P construct an arc that intersects 
the line at two points A and B. 

Construct the perpendicular bisector of 
AB. The perpendicular bisector of AB is a 
perpendicular to AB which passes through 
point P. 


Draw a segment CD. 

Construct the perpendicular bisector of CD. 
Label as “E” a point on the perpendicular 
bisector. 

Is the distance from E to C the same as the 
distance from E to DP 

Choose another point F on the perpendicular 
bisector. 

Is the distance from F to C the same as the 
distance from F to D? 


o Fp 


oF pf 


Draw a triangle like the one at the right. 
Construct the perpendicular from C to AB. 
Label as ‘‘D” the point of intersection of the 
perpendicular and AB. CD is an altitude of 
triangle ABC. 


Draw a triangle DEF. 

Construct the perpendicular from D to EF. 
Label as “G” the point of intersection of the 
perpendicular and EF. Is DG an altitude of 
triangle DEF? 
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Parallels 


Two lines in the same plane are parallel! if they never intersect. Two seg- 


ments or rays are parallel if the lines of which they are a part are parallel. 


1. Which pairs of lines, rays, or segments are parallel? 


go Heo 


2. Problem: Construct a parallel to a given line through a given point. 
Method A 

a. Draw a line AB and mark point C not on the line. 

b. Construct the perpendicular to AB through 
point C. Label as “D” the point of inter- 
section. 

Cc. Through point C construct a perpendicular 
to CD. This line is parallel to AB. 


Method B 
a. Draw a line. Mark a point C on the line anda point D not on the line. 
b. Construct an arc with center C and radius CD intersecting the line. 
Label the intersection “E”. 


ec. Using a congruent radius and center D, con- 


struct an arc above the line. 3 

d. Using a congruent radius and center E, con- D 
struct another arc above the line. Label the E 
intersection of the two arcs ‘‘F’’. 6 


—_- —_ <<—_ —_! 
e. Draw DF. D is on DF, and DF is parallel to CE. 
3. Are two sides of any triangle parallel? 


4. If two lines are perpendicular to the same line, are they parallel? 
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A rectangle is a quadrilateral whose 4 interior angles are right angles. 


| 


The opposite sides of a rectangle are the same length. 


1. Problem: Construct a rectangle. 
a. Draw a line AB. 

D b. Construct a perpendicular at A, and 
mark point D on it. 

ce. Construct a perpendicular at B. 

d. Construct an are with center B and 
radius the length of AD, intersecting 
the perpendicular in C. 

e. Draw CD. ABCD is a rectangle. 


2. Problem: Construct a rectangle with the sides equal in length to given 
line segments. 


a. Draw line segments PQ and XY. 


b. Extend PQ, and construct perpen- S “ 
diculars at P and Q. 
c. On the two perpendiculars lay off : - 
PS and QR equal in length to XY. x 
YY 


d. Draw segment RS. 
The sides PQ and RS of rectangle PQRS are the same length as PQ. 
Sides QR and SP are the same length as XY. 


3. Are the opposite sides of a rectangle always parallel? 


4, Are the opposite sides of a rectangle always equal in length? 
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So F & 


Construct a rectangle EFGH. 

Are the four interior angles all congruent? 
Is EF congruent to GH? 

Is FG congruent to HE? 


A square is a rectangle whose 4 sides 


are congruent. 


Problem: Construct a square. 


a. 


b. 


- a 


b. 


a 


© 


Draw a line AB. 

At A and B construct perpendiculars 
to AB. 

On these perpendiculars, lay off AD 
and BC congruent to AB. 

Draw CD. ABCD is a square. 


Construct several squares. 
Are the angles congruent? 


Are the sides congruent? 


Construct square PQRS. P wes : 


Draw diagonals PR and QS. 
Is PR perpendicular to QS? Q a R 


Construct a rectangle UVWX which is not a square. 


Draw diagonals UW and VX. Are they perpendicular? 


Is a square a rectangle? 


Is a rectangle a square? 


Len says that lines PQ and UV 
are perpendicular because 
angle POV is congruent to 
angle UOQ. What mistake has 
Len made? 


Karen says that quadrilateral 
ABCD is a square because all 
four sides are congruent. Why 


is she wrong? 


Marilyn says that quadrilateral 
ABCD is a rectangle because 
AB is congruent to CD, and 
BC is congruent to AD. Why 


is she wrong? 


Garth says that YW is the 
perpendicular bisector of 
segment XZ, because W is the 
midpoint of XZ, and Y is the 
vertex of the angle opposite to 
XZ in triangle XYZ. Why is he 


wrong? 


U P 
O 
Q V 
A 
C 
[ff 
A D 
\ 
\ 
IN 
X Z 
w\ 


Bonnie says that if a quadrilateral has all 4 sides congruent and 1 right 


angle, the quadrilateral is a square. Is Bonnie right? 


Steve says that if a quadrilateral has 1 right angle, it is a rectangle. Is 


Steve right? 
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1. 


Problem: Construct a triangle ABC with sides congruent to three given 


co f& Oo F p 


segments. 


° ZO 
A B 


Construct AB congruent to RS. 

Construct an arc with center A and radius the length of PQ. 
Construct an arc with center B and radius the length of MN. 
Let C be the point of intersection of the two arcs. 

Draw AC and BC. 


Problem: Construct a triangle ABC with sides congruent to the given 


m © BO 


segments. 


T VK N M P 
Construct AB congruent to MP. S 
Construct a circle with center A and 


radius the length of TV. 
Construct a circle with center B and radius the length of KN. 


Do the circles intersect? 
Can we construct a triangle ABC if the circles do not intersect? 
Can we have a triangle if the sum of the lengths of two sides is less 


than the length of the third side? 


Draw three line segments whose lengths are i inches, 2 inches, and 


3 inches. 
Construct a triangle with sides congruent to these segments. 


Draw three line segments whose lengths are 1 inch, 2 inches, and 


4 inches. 
If you can, construct a triangle with sides congruent to the three given 


segments. 


. a 


Bomoro -. 


5 


Ss 


Construct triangle ABC having sides 
whose lengths are = in., 4h in., and 4 in. 
Construct a line perpendicular to 

AB through C. 

Construct a line perpendicular to 

AC through B. 

Construct a line perpendicular to 


BC through A. 
Have you constructed 3 altitudes of the triangle? 


A 


Do the three constructed lines intersect in a point? 


Draw a line and mark points A and B on the line. 
Construct perpendiculars at points A 
and B as shown. 

Choose a point C on the perpendicular 
through A as shown. 

Lay off BD on the perpendicular 
through B so that AC and BD are 
congruent. 

Draw CD which intersects AB in M. 
Are angles ACM and BDM congruent? 
Are angles CAM and DBM congruent? 
Are angles AMC and BMD congruent? 
Do triangles AMC and BMD have the same shape? 
Are segments AM and BM congruent? 


Are segments CM and DM congruent? 

Are the triangles AMC and BMD the same size? 

Two triangles that have the same shape and size are congruent tri- 
angles. Is triangle AMC congruent to triangle BMD? 

Is AC parallel to BD? 

Is AC parallel to MBP 
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1. a. Construct a circle with center C. A 
b. Mark a point A on the circle and draw AC. 
c. Extend AC to point B on the circle. 


Segment AB is a diameter of the circle. 


A chord is a segment connecting 2 points on a circle. 
A diameter of a circle is a chord that passes through the center of the 


circle. 


2. Which of the chords shown are diameters? 


Q 2 ® & 


3. a. Construct a circle with center P. 
b. Draw a diameter with endpoints A and B. B 
c. Draw two more diameters and label the 


endpoints. Ft 
d. Is P the midpoint of each of these diameters? 


M 
ew 
N 


Construct a circle with center R. 

Draw diameter ST. 

Compare SR and RT. Are they congruent? 
Construct diameter MN perpendicular to ST. 
Compare MR and RN. Are they congruent? 
MN isa — of the circle. 


MR isa of the circle. 


sem ORO TT bp 


Nis as long as MR. 
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1. a. Construct a circle with center C. 
b. Draw a chord that is not a diameter, and 
label the endpoints ‘‘A’”’ and “B”. 
c. Construct the perpendicular bisector of AB. 
d. Does the perpendicular bisector of AB pass 
through CP 


2. a. Repeat Exercise 1 with three different circles of different sizes. 
b. Does the perpendicular bisector of the chord always pass through 


the center of the circle? 


M 
B 3. a. Which of the line segments in the figure 
r - is a diameter of the circle? 
A aa b. Which of the line segments in the figure 
R are chords of the circle? 


Construct a circle with center O. 


4, a. 
b. Draw a chord XY of the circle. 
c. Draw segments XO and YO. 
d. Is the triangle XOY isosceles? Why? i 3 
5. Problem: Given a line segment, construct a circle 
B with the segment as a diameter. 
a. Draw AB. 
‘ b. Find the midpoint C of AB. 


ce. Construct a circle with center C and radius CA. 


6. a. Can two radii of a circle be parallel? 
b. Can two diameters of a circle be parallel? 


c. Can two chords of a circle be parallel? 
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1. a. Construct a circle with center K. 

b. Draw two chords of the circle. Label the 
endpoints of one “A” and “B” and the 
endpoints of the other ‘C’”’ and “D”. 

c. Construct perpendicular bisectors of AB 
and CD. 

d. What do you notice about the point of 


intersection of these two perpendicular 


bisectors? 
é 2. a. Draw a large triangle PQR. 

b. Construct the bisector of Z PQR. 

ce. Construct the bisector of Z QRP. 

d. Let S be the point of intersection of 

these two bisectors. 
. " e. Draw the ray from P through S. 
f. Does PS bisect Z RPQ? 


3. Don told Juanita that he constructed a triangle with sides that were 10 in., 
20 in., and 40 in. in length. Why did Juanita know that Don had made a 


mistake at some point, either in drawing the triangle or in measuring the 


lengths of the sides? 


4, Marvin says that he has found a simple way —s 
to find the center of a circle. This is his method. 
a. Draw a chord of the circle. 
b. Find the midpoint of the chord. 
This midpoint is the center of the circle. 


What is wrong with Marvin’s method? 
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Answer each question. 


1. 
2. 
3. 


List the whole numbers in each set. 


4 
5 
6 
7 


Complete each problem. 


14. 


15. 


16. 


17. 


In arithmetic, which operations are commutative? 
In arithmetic, which operations are associative? 


Is multiplication distributive over addition? 


. {n: 117 <n < 123} = @ 
. {n: 259 <n < 264} = 
. {n: 1098 <n <1lo1} = = 
. {n: 777 <n < 782} = 


8 Ea ig9_ ,7 2—H 
| oo? 10. a = Bg 12. 9-7 
2— B 1 S— 
ly =5 11 83 = 3 13. § = 39 


Debbie has at yards of material. She needed 4 yards to make a dress 
How many more yards must she buy? 


A rectangle measures 4.6 ft. by 3.2 ft. What is its perimeter? 


On Monday the temperature was 72°, on Tuesday it was 78°, and on 
Wednesday it was 75°. What was the average temperature for the three- 
day period? 


From the end of Tom’s first finger to the first joint is Pith. long. A pencil is 
5 times this length. How long is the pencil? How much shorter than 5 
in. is thisP 
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Part 11 Mathematical Sentences 


English Sentence Mathematical Sentence 
Bert and Ken have 5 model planes. b+k=5 
Ken has 2 model planes. k=? 
Bert has more model planes than Ken. b> k 
Bert has 2 more model planes than Ken. b=k+ 2 
Ken has fewer model planes than Bert. k<b 
Ken has 2 fewer model planes than Bert. k=b-2 
Ken has twice as many planes as Bert. k=2%xb 


Choose the mathematical sentence that best matches each English sentence. 


1. Bill and Tom together have 9 pets. A t=b-2 

2. Bill has 2 fewer pets than Tom. B. b=t+9 

3. Tom has 2 more pets than Bill. Cc. b=t 

4. Betty has the same number of books D. b=tt 2 
as Therese. EF. t=2xb 
Ted practices 2 hours less than Bob. F. b<t 

6. Terry has twice as many stamps as G. b+tt=9 
Bart. H. t=b+2 

7. Barbara has saved 9 more dimes I. bot 
than Toni. I} bSt-—2 


8. Brett spent less time studying for 
the test than Tom. 
9, Bonnie spent more time studying for 
the test than Tressie. 
10. Beulah has gone to school 2 more 


years than Tammie. 


140 


Write a mathematical sentence for each English sentence. 


1. Donna practices twice as long as Linda. 

2. Barbara weighs 6 pounds more than Joanne. 

3. Kate and Marilyn together have 60 cents to spend. 

4. Dick has 5 more rocks in his collection than Paul. 

5. Jerry has 4 fewer rocks in his collection than Paul. 

6. Marla has 2 sisters. 

7. Jill and Freda have saved the same amount of money as have Peggy 
and Toni. 

8. Ralph, Charles, and Jim together own 9 model planes. 

9. Jack has 3 times as many books as Mike. > 


10. Pete has twice as many books as Jack and Mike have together. 
11. Phyllis bought 6 more oranges than Marilyn. 


12. Sue weighs less than Ann. 

13. Bill studied for 2 hours. 

14. Pat has 4 fewer books than Ted. 

15. Frances and Kathy together read 23 books. 

16. Harry rakes more leaves than Mike and Stan together. 
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Variables 


The letter that stands for an unknown number is called a variable. 
In ‘x + 4= 6’, ‘x’ is the variable. 
In ‘x + y < 9’, ‘x’ and ‘y’ are variables. 


What variable (or variables) is used in each of these mathematical sentences? 


1 14+m=/7 3. 9x (2+ t) = 45 5. m>OdO 
2 a<bt3 4. f#ex3 6. p= 16 x (41 + 28) 


Write a mathematical sentence to match each English sentence. Tell what 


each variable stands for. 


7. Joyce has 2 more apples than George. 
8. Sue has 3 fewer brothers than Francie. 
9. February had more rainy days than March and April together. 
10. To convert feet to inches, multiply the number of feet by 12. 
11. November has fewer days than August. 
12. Jupiter is more than twice as large as Venus. 
13. Al has 4 more peaches than Hank and Joe together. 
14. Anne and Hal together have more than twice as many books as Betty. 


When we have an addition problem in which we add the same number 


many times, we may change this to a multiplication problem. 


k+k+t+k=3 Xk ststststs=5xXsS 


If possible, change each of these to a multiplication problem. 


is. 7+7+ Ft? 17, 5+6+7+p 19%. r+tstt 
16. rtrtrtrtr 18 ptptp 20. 2+2+2+2 


Solving Equations 


Solve each problem by using an equation. Check each problem, and then 


answer the question. 


1. Pamela, Ted, Susan, and Larry each have the same number of books in 
their desks at school. Together, they have 24 books. How many books 
does each child have in his desk? 

ntentpAtn= 24 Check: 9 + @ + B@ + @ = 24 
4xn= 24 
n= 9 Each child has ™ books. 


2. Mary, Steven, and Jennifer each ride their bikes the same number of 


miles from their houses to school. They ride a total of 9 miles. How 
many miles does each child ride to get to school? 


3. Tim, Peter, Mark, Sam, and Don together bought 50¢ worth of licorice. 
Each boy put in the same amount of money. How much money did each 
boy spend? 

4, Patty, Joanne, Sandra, Carolyn, Beth, and Julie went to the movies to- 
gether. It cost $3.90 for all of their tickets. How much did one ticket 
costP 

5. Andy, Rhonda, Linda, and Sid went to a party. Each of the children had 


the same number of cookies. Together they had 20 cookies. How many 
cookies did each child have? 
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Sometimes we can change only part of an expression to a multiplication 


problem as in these examples. 


4+-4+4+9=(3x4)+9 
8+k+8+8= (3 x 8) +k 
Z3+mt34em+7= (2 X 3) + (2 Xm +7 


If possible, change all or part of each problem to a multiplication problem. 


1 6+6+6 5. 5+54+e+¢e¢+5 9% b+tcectdte 
2 5+424+24+2+2 6 64+44+64+4+4+6 10. ststttutt 
3 Ot ftr 7 94F94+f+94+f 11. 2+44+m+t+p)p 
4. 7+7+m+/7 8. 4+4+4+4 12, 64+ 6+T+f+f 


In a multiplication problem, we can sometimes leave out the multiplica- 


tion sign, if this does not change the meaning. 


f+tftftf—4xf “4 xf” and “4f’ both mean 
= Af 4 times f. 
6+6+6t+6=4x6 “A x 6’ means 4 times 6 but “46” 


means forty-six. We can not leave out 
the multiplication sign in this case. 


mx (n+ p)=(m x n)+(m xp) “m Xn” and “mn” both mean 


m times n, 
= (mn) + (mp) “m x p” and ‘‘mp” both mean 
m times Pp. 
m x (n + p) = m (n + p) “m xX (n + p)” and ‘“m (n + p)” both 


mean M times (n + p). 


In which of these problems is it possible to leave out the multiplication sign 
without changing the meaning? 

13. 3 x 4 15. 7 XP 17. 9x k 19. 25 x 43 
14. h x m 16. s xt 18. 5 x 6 20. b x (q + r) 


Solve each problem by using an equation. Solve the equation and answer 


each question. 


1. Each day Carl delivers four times as many newspapers as Mark. Carl 
delivers 108 papers. How many does Mark deliver? 
4m = 108 
m= Mark delivers ! newspapers. 


2. At the carnival Jake won three times as many things as Darryl won. 
Jake won 12 things. How many things did Darryl win? 


3. In craft class Ed made twice as many things as 
Burt. Ed made 10 things. How many things 
did Burt make? 


4. Evelyn made 5 times as many cookies as Kim. 
Evelyn made 120 cookies. How many did 


Kim make? 


5. Some girls in Mr. Morgan’s class made paper flowers to decorate for a 
party. Julia made 4 times as many flowers as Sandra. Julia made 24 
flowers. How many flowers did Sandra make? Sandra made 3 times 
as many as Frieda. How many flowers did Frieda make? 


6. During her vacation Frances hiked twice as far as Janice hiked during 
hers. Frances hiked 34 miles. How far did Janice hike? 
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Using the Distributive Law 


The distributive law says that mp + np = (m + n) p 
We can use this law to simplify expressions. 
4m + 2m + 3m + m=(4+2+ 3+ 1)m 
= 10m 
We can also use the distributive law to simplify subtraction problems. 


First, rewrite the problem as an addition problem. 


6m — 4m = 6m + (—4)m r—6r=r+ (—6)r 
= (6 i (—4))m = (1 a (-6))r 
= 2m = —5r 


Use the distributive law to simplify these expressions. 


l. a.) 6m + 5m 2. a. 2p + 4p 3. a. 6p + 6p 
b.. —2Zr + &r b. —w + 9w b. g + 4g 
c. 9s — 4s ce Br=rfr ce. 3d + (-—8)d 
d. 3st — St d. 6e + Ye d. =—7k = Sk 
e T= fT e. —/7m— 4m e, St — Ot 


We can simplify expressions if the distributive law applies. 
We can simplify: 3m + 4m = (3 + 4)m 

= 7m 
We can not simplify: 3m + 4p or 3 + 4p 


Simplify the expressions to which we can apply the distributive law. 


4,a. 8m+9 5. & 2r— 7m 6. a. —4c — 9c 
b. 6r + 3r b. 8g — 7g b r+4 
ce. —5t — 8s c. 9S + 2a c. —8n + (—7) 
d. —6m — 4m d. 4a + 9b d. 4g — 2f 
e. 9t + 3t + 4t e. Sr + 5s + 7t e. 6a + 5a — 2a 


Write an equation for each problem. Answer each question. 


ey PASO Fea 
Nn CNI1lc 


pay tty Leet 
» that s 


Mr. Norris made feather hats for the people in the play. He had 28 
feathers. He used the same number of feathers to make each hat. He 
made 3 hats for the princesses, 2 hats for the knights, 5 hats for the 
knaves, and 4 hats for the princes. How many feathers did he put in 
each hat? 


The business manager bought sets of science reference books for the 
schools in the district. He ordered 4 sets for Lincoln School, 3 sets for 
Lowell School, 6 sets for Greenway School, and 2 sets for Naco School. 
One hundred twenty books arrived. How many books were in each set? 


Franklin was selling tickets to the Boy Scout Carnival. He sold 2 tickets 
to the Perez family, 8 tickets to the McArthurs, 5 tickets to the Clevelands, 
and 1 ticket to Mrs. Frey. He collected $12.00. How much did each 
ticket cost? 


Edith collected silver spoons from each state she visited during her 
summer vacation. She bought 2 spoons in Wisconsin, 2 spoons in Illinois, 
1 spoon in Ohio and 3 spoons in Minnesota. She spent $14.00 on the 
spoons. What was the average price of each spoon? 
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We can add the same number to both sides of an equation without 


changing the value of the equation. 


x-6= 9 2m -—-4= 12 
+ 6= 6 + 4= 4 
x = 15 2m = 16 

m = 8 


Solve each equation using addition. 


1 m-9=10 4. 3t-2=7 7. 2g-3=17 
2. n—- 14 = 32 5. 5k —4= 26 8. 6m —2= 10 
3. g-4=0 6. 4b — 3 = 31 9. 9b -9= 18 


We can subtract the same number from both sides of an equation without 


changing the value of the equation. 


x+6= 14 2an+3=11 
- 6= 6 = 3= 3 
x = 8 2m = 8 
m = 4 
Solve each equation using subtraction. 
10. m+9=18 13. 2g +3 = 13 16. 4a + 5 = 33 
ll rt 7=12 14. 5+ 4=14 17. 6k + 2 = 38 
12. st1=3 15. 3p + 2 = 20 18. 8t+6= 14 


Solve each equation. First decide whether to use addition or subtraction. 
19. t-8=14 2. srt+S&= 20 25. 4k —9 = 27 
20. st 7= 13 23. 2f —-8= 16 26. 2m -—-7=7 
21. g- 14 = 38 24. 5d54+1= 31 27. 7g+4= 39 


28. Which equations in Exercises 19-27 did you solve by using addition? 


29. Which equations in Exercises 19-27 did you solve by using subtraction? 


Since we have studied negative numbers, we can add a negative number 


to both sides of an equation instead of subtracting a positive number. 


xt+6= 14 
+ -6=>-6 
X = 8 


5d -8= 7 
3 8= 8 
5d = 15 

d = 3 


Decide what number to add to both sides of the equation in order to solve 
the problem, and then solve each equation. 


1. 
a. 
3. 


m+9=18 4. 22+3=13 7. 6m —-2=10 
r+7=12 5 Sf +4=14 8 %—-9=18 
st3=1 6. 3p + 2= 20 9 g-4=0 


First simplify each expression. Then solve and check each equation. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


6f +ft+tft2= 26 
4+m+tm+5=15 
8a + 6a + O = 42 
srtrt2+6= 32 
6p + (—4) + (—8) = 24 
4q — 3q + 2q = 48 
S$ * 25:— 6:=.27 

5n + 3n + 7n = 48 


qtq-6= 20 

8n + n+ 7n = 64 

2+4+s+5 +5 = 30 
—8-5+¢e+ Z2=2 

3s +s + (—s) —-8= 10 


6t — 5t = —3 
7r + 4r — 9r = 16 
4p+p-2=13 
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Use an equation to solve each problem. Tell what each variable stands for. 


Linda and Marianne were carving figures out of soap. Linda carved 
1 more than twice as many figures as Marianne. Together the girls 
carved 16 figures. How many did each carve? 

Let f be the number of figures Marianne carved. 


2f + 1 is the number of figures Linda carved. 


f+ 2f+1= 16 So 3f+1= 16 
cate neat | 

3t = 15 

f = 5 


Marianne carved 5 figures. 
Linda carved (2 x 5) + 1 or 11 figures. 


Together, Mr. Montez and his cousin took to market 30 bushels of string 
beans from their vegetable farms. Mr. Montez took 2 more than 3 times as 


many bushels as his cousin. How many bushels did each man take? 


Jacob’s coin collection is 5 less than 3 times as big as Esther’s. Together 
they have 71 coins in their collections. How many coins are in each 


collection? 


Don, Pierre, and Will earned money by working in their neighbor’s yards. 
Don earned 2 times as much money as Will. Pierre earned 4 times as 
much money as Will. Together they earned $28. How much did each 


boy earn? 


Jeannie, Vivian, and Clara had a contest standing on their heads. Vivian 
stood on her head 1 second more than twice as long as Clara. Jeannie 
stood on her head 3 times as long as Clara. Together they stood on their 


heads 7 seconds. How long did each girl stand on her head? 


Find each sum. 


1. 82 a 3. 346 4. 739 


36 18 285 817 
45 55 497 564 
85 73 364 786 


Find each product. 


By 486 - G6, G72: 7. 72 Bi 927 
x 7 x 9 x 36 x48 


Complete each problem. 


wy Oe. Ss ee ee 2 eee | 
9 mg —-2=- 2. $-m=2 i. 1-m=} 
10 pee pe Doe 52 oe eres 
10. 75 — @ = 75 13. @-3= 5 16. @-—7=,3 
ew 3 — 1 Sg — 1 Am = 1 
WN. 4 72 14. 49 = 10 V7. 4p r= 19 
18. a. Draw a segment AB. D 
b. Construct a square ABCD. 
c. Draw diagonal AC. 
d. Construct the circle with diagonal AC 
as diameter. A 


e. Do vertices B and D lie on the circle? 


Change all or part of each addition problem to a multiplication problem. 
Then, if possible, leave out the multiplication sign. 


9%. 2t2¢+24+2 21. 16+ 16+ 16 
202. 5+mtm+5+5 9. 9+ 9+64 549+ 5 
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Part 12 Using Division 


‘I. Find each quotient. Check each problem by multiplication. 


a, 40+ 8= e 9+12= i 81+9= 
b. 28+7= f. 63+9= j. 8447= 

ce 36+4= g 42+7= k 90+10= 
d. 72+9= h 56+ 8= L 144+12= 


@.. Solve each equation. Use the distributive law for multiplication to check 


each answer. 


46+7=n Check: 7 x 64=7 x (6 + 4) 
n = 6% = (7 x 6) + (7 x 4) 
=42+4 
= 46 
a 38+7=n é 70+6=n G> 68+ 8=n 
b 46+ 9==n f, 49+8=n j 527+7=n 
e 97 + 12=n g 2073=n k 13 #52 nh 
d. 59+ 11l=n h 18+ 7=n lL 29+ 6=h 
3. Copy and complete each problem. 
a 3x8<26<3x9 i 6x  < 67 <8 x __ 
b. 6 * —— < 51 46 ¥ __ j JX < 32<7x __ 
e 8xX_H<36<8x_H k9x__<46<9x__ 
d 4 * _.. < 13 <4 x __ lL 6x _#< 28 <6 x __ 
& 5* <38< 5x. m 6 * _..< 38 <6 x __ 
fi 7/xX_<54<7x_ £n 8x __<50<8 x __ 
& OX. <665< 9x. » 4x*H<33 <4%*%__ 
h 5X <43<5x_H p. 5x _<27<5x __ 
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Multiples of 10, 100, and 1000 


Complete each problem. 


I} (a. 
b. 


Cc. 


10. a. 


8x 10= 9 2a 7x10=8 3. a. 
8 x 100 = © b. 7 x 100 = & b. 
8 x 1000 = & c.' 7 x 1000 = & c 
10x 9= 8 SB. a lOX14=H8 6G. a. 
100 x 9= b. 100 x 14= 8 b. 
1000 x 9= 1000 x 14= § 
10x 80=™ 8a 100x30=>M8 9a. 
20 x 80= . 200 x 30=% b. 
50 x 80 = c. 600 x 30= & 
Copy and complete each problem. 

6x70 <439<6x80 Il. a 40x 
4x__< 83<4x__ b. 70 x 
8x __§<957<8 x __ c. 30x 
6X. <.67 <5 * __ d. 60 x 
6x __. < 430 <6 x __ e. 90 x 
3X < 97<€3 *%.. f. 10 x 
9x_ <561<9x__ g. 50 x 
7% < 576.4 7.%___ h. 80 x 


] 


16x 10=8 


16 x 100 = © 


16 x 1000 = 


10 x 98 = 


100 x 98 = | 
1000 x 98 = 1 


1000 x 60 = 


3000 x 60= fj 
7000 x 60= & 


___ < 598 < 40 x 
__ < 139 < 70x 
__. <.877 <,30:* _ - 
__. < 468 < 60 x ___ 
___ < 527 < 90 x 
__< 74<10~x 
___ < 362 < 50 x 
__. < 694 < 80 x 


d 


Ea 
ry 


| 
L 
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Divide and check each problem. You need not give the reason for each step. 


57. Check: 
8)462 because: 6 6 
i -. oO 
400 8x 50<462<8x60 ** 8 8 x (57 + 5) 
62 462 — 400 = 62 = (8 x 57) + (8 x §) 


56 8x7<62<8x8 


"6 62. = 56=6 ere 


= 462 
462 + 8 = 578 


1. 4)652 5. 8)24986 9. 5)4329 13. 8)52439 
2. 9)837 6. 5)9263 10. 8)649 14. 5)6245 
3. 7)2431 7. 9)52413 ll. 7)3428 15. 9)3890 
4. 6)3743 8. 3)8775 12. 4)56874 16. 6)4002 


Find the answer to each question. Show all of your work. 
17. a. Marta bought 7 packages of stamps for her stamp albums. There were 
165 stamps in each package. How many stamps did she buy? 
b. She put the same number of stamps into each of 3 albums. How 


many stamps did she put into each album? 


18. One summer Rex practiced swimming 336 hours in 8 weeks in order 
to win at the swimming meet. How many hours did he practice each 


week? 


19. Joyce and Jenny found 1248 shells on the beach. When they got home, 
they divided the shells evenly between themselves. Then Joyce divided 
her shells among 4 friends. How many shells did each of Joyce’s friends 


get? 


Divide and check each problem. 


Check 
30)2783 because: 92 
2700 30 x 90 < 2783 < 30 x 100 x 30 
83 2783 — 2700 = 83 2760 

60 .30 x 2 < 83 < 30 x 3 + 23 

23 83 — 60 = 23 2783 


ae en 
2783 + 30 = 9223 


1. 80)532 5. 30)7950 9. 70)68347 13. 70)5486 
2. 50)4683 6. 90)64702 10. 30)9549 14. 40)8469 
3. 40)24786 7. 60)28339 11. 80)47204 15. 60)28734 
4. 70)9481 8. 50)4582 12. 60)375 16. 20)4862 


Answer each question. Show all of your work. 


17. A real estate office in one city sold 30 houses in one month. The total 
selling price of the houses was $704,850. What was the average cost 


of each house? 


18. The greatest distance the moon travels from 
the earth is about 252,710 miles. Ifa rocket 
travels this distance in 60 hours, what is the 
average number of miles it goes each hour? 


19. In 1963 the Faith 7 spacecraft orbited the 
Earth 20 times in 1880 minutes. What was 
its average time for 1 orbit? 
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When we divide by a two-digit number that is not a multiple of 10, we 


use the nearest multiple of 10 as an estimate for the divisor. 


For 61, we use 60. 
For 65, we may use 7/0. 
For 67, we use 70. 


Look at each problem. Tell what number we use as an estimate to help us 


decide the number of times the divisor will divide the dividend. 


1. 23)478 

2. 97)2463° 
3. 38)8527 
4. 45)7694 


5. 65)4463 
6. 53)2853 
7. 86)9047 
8. 79)3579 


9. 42)8734 


10. 25)12158 
81)32681 
12. 33)40082 


11. 


92)5624 
73)3090 
27)8025 
59)33626 


13. 


In some of these problems, the estimate is wrong. Find these and give the 


correct estimate. 


20 


30 
10 
90 


18. 19. 
a.| 55 60 a.| 76 
b.| 32 30 b.| 68 
e| 91 100 c.| 27 
d.| 64 70 d.| 11 
e.| 83 e.| 98 


For each of the problems in Exercices 1-16, show the first step in divid- 


ing, and the following multiplication, as in the example. 


1 


43)6825 
4300 


The estimate for 43 is 40. 


because 


40 x 100 < 6825 
43 x 100 = 4300 


< 40 x 200 


We multiply by the divisor, not by its estimate. 


Step 1: 


if 
49)8532 
4900 
3632 


8532 + 49 = 1748 


Step 2: 


17 
49)8532 
4900 
3632 
3430 
202 


Copy and complete each problem. 


5m 

1. 62)3483 
3100 

383 


3 
2. 74)2632 


——_ 


412 


—_—. 


mi 


NO 


3 
6. 82)43582 


41000 
2582 


———. 


1@i1 
10. 41)7843 


We often need to divide several times. 


We check our answer in division by multiplication. 


Step 3: 


174 
49)8532 
4900 
3632 
3430 
202 

196 


—. 


81 
11. 83)39950 


Check: 


Ame 

4, 22)8954 
8800 

154 


0 


1 
8. 49)8532 


—_——. 


2 
12. 69)15956 


—_. 
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Solve each problem. Show all of your work. 


1. 


One day 43 people spent a total of 587 hours traveling on a bus. What 


was the average number of hours traveled per person? 


The 17 children on the bus had a total of 81 toys with them. What was the 
average number of toys brought on the trip by each child? 


In 24 miles, one boy counted 2976 telephone poles. What was the 


average number of poles per mile? 


Another boy watched for freight trains so he could count their cars. He 
saw 11 freight trains and counted a total of 1771 cars. What was the 


average number of cars per train? 


During the trip, the bus passed through 28 small towns and 4 cities. 
The total population of the towns was 134,026 people. The total popu- 
lation of the cities was 109,276. What was the average population per 


town? What was the average population per city? 


On the back of each seat there was a pocket for booklets. There were 
62 seats on the bus. There was a total of 372 booklets in the pockets. 


What was the average number of booklets per pocket? 


Twenty-two people got off the bus at one city. There were 110 people 
waiting to greet them. What was the average number of greeters per 


person who got off the bus there? 


Sometimes we must show O tens or O ones in our quotient. 


306 420 
43)13158 56)23520 
12900 22400 
258 1120 

258 1120 

0 0 


Copy and complete each problem. 


1. 43)34658 5. 64)21120 9. 92)28267 
2. 94)84988 6. 71)35926 10. 52)22360 
3. 73)29711 7. 53)48230 11. 84)59398 
4. 34)13908 8. 62)6799 12. 43)21758 
Sometimes the method of using our estimate for the divisor does not 
work. 
The estimate for 12 is 10. 
12)23 We know: 10 x 2 < 23 < 10 x 3, 
12 but 12 x 2 = 24 and 24 > 23. 


So we use 1:12 X 1=12 
2 does not work because 12 * 2= 24 and 24> 23. We must use a lesser 


whole number, which in this case is 1. 


Copy each problem. Give the estimate for the divisor. Find out which of the 


estimates gives a quotient that is too great. 


13. a. 14)38 14. a. 34)75 15. a. 63)248 16.a. 51)158 


b. 23)62 b. 42)122 b. 32)98 b. 44)83 
c. 52)360 ce. 11)53 ce. 12)31 c. 33)168 
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Sometimes we must use a greater number for our estimated divisor. 


- The estimate for 17 is 20. 
17)54 
51 We know: 20 x 2 < 54 < 20 x 3, but 17 X 2 = 34. 


So we use 3: 3 X 17 = 51 
2 does not work because 17 X 2= 34. 54 — 34= 20, the remainder,which 


is greater than 17, the divisor. We use a greater whole number, which 


in this case is 3. 


Copy each problem. Give the estimate for the divisor. Find out which of the 


estimates gives a quotient that is too small. 


1. 28)115 3. 16)54 5. 59)298 7. 28)95 
2. 47)386 4. 39)159 6. 25)186 8. 37)153 


Copy and complete each problem. 


9. 86)529 10. 42)2673 ll. 27)638 12. 63)1342 


516 2520 540 
98 82 
126 Sai ata 
19 
13. 47)5734 14. 74)4689 15. 22)9876 16. 39)2769 
4700 4440 8800 2730 
1034 249 1076 3Y 
ol a 196 a 
94 _ a 
Find each quotient. 
17. 69)458 18. 21)783 19. 54)507 20. 32)695 
21. 58)929 22. 26)488 23. 43)927 24. 77)582 


Copy and complete each problem. 


1. a. 


5 x 500 < 2863 <5 x 600 2. a. 


b 9xX_H§<8476<9x__ 


Tmo ho 


8x__ <5164<8x__ 
6x_ << 2580 <6 x __ 
5x <4156<5x__ 
7xX*_ <5431<7 x __ 
ax, < 1970<3%_ 


4 x 7000 < 29,142 < 4 x 8000 


b 8x__ <41,838<8 x __ 
eo 6X <52,110<6« _. 
d 5&*_.. <96300<5x__ 
ée 7X <58394<7x__ 
fi 9xX_ <75,640<9x__ 
g 6xX_ <44852<6x__ 


Copy and complete each problem. Check by multiplication. 
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3. 400)63845 
40000 

23845 


20000 ~ 


3845 
3600 
245 


7. 900)526384 
450000 

76384 

72000 

4384 

3600 


11. 500)83145 
33145 
3145 


145 


4. 200)143827 


5. 300)23849 


6. 600)436215 


140000 21000 420000 
“3827 = 16215 
12000 
1827 
-* _a 
8. 500)63894 9. 700)876532 10. 800)98732 
700000 80000 
13804 176532 —— 4 
3804 36532 —r 
= 1532 332 
12. 800)632946 13. 600)568246 
560000 
24000 
O46 A246 
146 
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Find each answer. Then check each problem by multiplication. 


1. 


2. 


3. 


700)2865 4. 400)9852 7. 900)20064 10. 800)99462 
100) 14382 5. 500)47815 8. 600)67825 11. 200)78888 
500)846235 6. 900)60497 9. 800)54789 12. 700)30014 


Find each answer. Show all of your work. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


A basketweaver made 300 baskets in 1345 hours. What was the average 


time he spent on each basket? 


A glassblower made 400 glasses in 5200 minutes and 200 pitchers in 
4600 minutes. What was the average time he spent on each glass? 


What was the average time he spent on each pitcher? 


A man wove 500 straw hats in 23,500 minutes. What was the average 


time he spent on each hat? How many hours did he work on the hats? 


An adobe-brick maker made 900 bricks in 6287 minutes. What was the 


average number of minutes it took to make each brick? 


A potter spent 44,400 minutes making 
600 pottery bowls. What is the average 
number of minutes he spent making 


each bowl? 


The potter’s wife painted the bowls. It 
took her 2483 hours to paint all the 
bowls. What was the average number 


of hours she spent painting each bowl? 


A sandalmaker spent 9 hours every day making sandals. He made 200 
pairs of sandals in 54,000 minutes. What was the average number of 


minutes he spent on each pair of sandals? 


Copy and complete each problem. 


1. 478)26584 2. 259)68429 3. 375)94729 4, 
23900 51800 | 
2684 is 19729 
a 15540 
294 1089 979 
iz a 
53 229 


739)265497 
i 


5. 834)572144 6. 452)86529 7. 942)452638 8. 430)638429 
9. 579)205371 10. 914)47632 = 11. 659)24589 12. 337)63728 


13. 


14. 


15. 


16. 


17. 


b. What was the average number of gal- 


Mr. Sutton sent his 5000 cattle to market in trucks. Each truck could 
hold an average of 145 cattle. How many trucks did he need to transport 


the cattle? 


Mr. Murray raised 698 turkeys weighing a total of 11,748 pounds. What 


was the average weight of each turkey? 


Mr. Jordan has 564 dairy cows. In 90 

days the cows gave a total of 304,560 

gallons of milk. 

a. What was the average number of gal- 
lons of milk given by each cow in that 


time? 


lons of milk given by each cow in one 
day? 


Mr. Flores sent 259 hogs to market. The hogs weighed a total of 217,560 


pounds. What was the average weight of each of the hogs? 
Mr. Hallinan had 892 sheep from which he got a total of 41 


924 pounds 


of wool. What was the average number of pounds of wool he got from 


each sheep? 
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When we divide amounts of money, we must show dollars and cents in 


the quotient. We divide in the same way. 


If the remainder is more than half of the divisor, we add 1¢ to the quo- 


tient. 


If the remainder is less than half of the divisor, we disregard the re- 


mainder. 
$ 2.19 or about $2.20 $ 4.22 or about $4.22 

438)$962.85 87)$367.24 
876 00 348 00 
86 85 19 24 
43 80 17 40 
43 05 1 84 
39 42 174 


3 63 10 


Find each quotient. Round off the answer to the nearest cent. 


1. 


13. 


14. 


15. 


45)$468.29 4. 870)$600.13 7. 18)$485.14 10. 742)$121.45 
38)$842.15 5. 537)$199.95 8. 63)$627.85 11. 185)$555.55. 


64)$643.81 6. 214)$367.33 9. 76)$444.95 12. 300)$725.84 


The Boy Scout troop is saving money for a trip to Yellowstone Park. 
35 boys plan to go on the trip. They need to save $5556.25. What is 


the average cost for each boy? 


The Scouts washed cars one Saturday. They washed a total of 148 cars, 


and earned $140.60. How much did they charge to wash each car? 


One week the boys spent 145 hours doing yard work. They earned 
$108.75. What did they charge for each hour’s work? 


Find each sum or difference. 
2 1 1 2 
1. 43 2. 18, 3. 38, 4, 525 
1 5 —143. —_ we 
+ 15 + 263 165 18 10 


Complete each sentence. 

5. The prime numbers between 80 and 90 are 
The factors of 24 are ™. 
The greatest common factor of 35 and 45 is ©) 
The least common multiple of 8 and 12 is 


COHN 


The only even number that is prime is 


Choose U or N or —. 

10. {2, 7, 10} @ {4, 9, 10, 14} = {10} 

11. {3,8,13} @ {4, 8, 12} = {3, 4,8, 12, 13} 
12. {1,3, 5} @ {2, 4,8} ={ } 

13. {9, 10, 11} @ {10, 11, 12} = {9} 


14. a. Draw segments PQ and XY. S R 
b. Construct a rectangle PQRS with 
base PQ and two sides equal in 
length to XY. P Q 
c. Draw diagonal PR. X— Y 
d. Construct the circle with diagonal PR as diameter. 
e. Do vertices Q and S of the rectangle lie on the circle? 
f. Draw diagonal QS. 
g. Is QS a diameter of the circle? 
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Part 13 A Coordinate System 


Points can be located on a coordinate system. 
A point is located by giving the two numbers which are its coordinates. 
The horizontal coordinate is measured on the horizontal axis. 


The vertical coordinate is measured on the vertical axis. 


Erol til 
vertical axis 


The coordinates of A are 4 and 1. We write: A (4, 1) 
The coordinates of B are 1 and 4. We write: B (1, 4) 


We always write the horizontal coordinate first. 


Complete each problem. 


i, 


The coordinates of point C are ‘| and —2. 
We write this: C( , —2) 

The coordinates of point D are —4 and 
We write this: D(—4,™) 

The coordinates of point E are — and 3. 
We write this: E(__, 3) 


Tporp & p 


Ordered Pairs 


These points are shown on the 


coordinate system: 


A (3, 2) GC (2, —2) 
B (2, 3) DZ, 2) 


Point A is not the same as point B. 


Point C is not the same as point D. 


We call (3, 2) an ordered pair because 
it matters in which order we give 
the coordinates. We always give the 


horizontal coordinate first in an ordered pair. 


I. In each example, do the coordinates locate the same point? 
a. (3,4) (4, 3) e (8, 6)- G3, 6) a.  (-6,~7)..(-6, =7) 
b. (—1, 2) (2, —1) d. (—4,1) (1, —4) f. (8, —5) (5,6) 
2. Copy the table. Use the ordered pairs shown on the coordinate system 
to complete the table. 


horizontal 

coordinate 
vertical 

coordinate 


169 


170 


Given a point P we can find the coordinates (x, y) which locate it. 


1. The first coordinate, x, is given 


by the number on the horizontal 


axis nearest to point P. 


2. The second coordinate, y, is 


given by the number on the 


vertical axis nearest to point P. 


1. Sue found the coordinates of the points on the coordinate system shown 


below. Sometimes she made mistakes and gave the coordinates in the 


wrong order. For which points did she make mistakes? Write the correct 


coordinates for these points. 


A (0, —4) K 7,-5) 
B (1, 3) L. 6, —8) 
C (5, 3) M (—3, —4) 
D (4, 6) iF, — 1) 
E (7, 0) O (0, 0) 

F I-22) P (-—6, 2) 
G (—3, 6) Q (-2, 4) 
H (—4, 3) R (6, —4) 

| (0, —6) S (0, 7) 

1 2,3) T (0, 6) 


2. Choose horizontal or vertical to complete each sentence. 
a. If the horizontal coordinate of a point is zero, the point lies on the 
axis. 


b. Ifthe vertical coordinate of a point is zero, the point lies on the ~ axis. 


Copy and complete each problem. 


1. a. 


5 x 500 < 2863 <5 x 600 2. a. 


b 9x_H. <8476<9x__ 


Tmo mo 


8x__ <5164<8x__ 
6x_ << 2580 <6 x__ 
5x_. < 4156< 5 x __ 
7x _ <5431<7 x __ 
a*_  <197/0<3 *_— 


4 x 7000 < 29,142 < 4 x 8000 


b 8x__ <41,838<8 x __ 
CG. << 52,110 6.% __- 
d. 5*_ -«< 96,300 <5 x __ 
e J*_ <58394<7x« __ 
f. 9x_ <75640<9 x __ 
g 6x_ <44852 <6 x __ 


Copy and complete each problem. Check by multiplication. 
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3. 400)63845 
40000 

23845 

20000 

3845 

3600 

245 


7. 900)526384 
450000 

76384 

72000 

4384 

3600 


11. 500)83145 
33145 


3145 


145 


4. 200)143827 


5. 300)23849 


6. 600)436215 


140000 21000 420000 
3827 7 16215 
12000 
1827 
37 —r 
8. 500)63804 9. 700)876532 10. 800)98732 
700000 80000 
733804 176532 | 
3804 36532 
—i 7532 33D 
12. 800)632046 13. 600)568246 
560000 
24000 
O46 7246 
146 
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Find each answer. Then check each problem by multiplication. 
1. 700)2865 4, 400)9852 7. 900)20064 10. 800)99462 
2. 100)14382 5. 500)47815 8. 600)67825 11. 200)78888 
3. 500)846235 6. 900)60497 9. 800)54789 12. 700)30014 


Find each answer. Show all of your work. 
13. A basketweaver made 300 baskets in 1345 hours. What was the average 


time he spent on each basket? 


14. A glassblower made 400 glasses in 5200 minutes and 200 pitchers in 
4600 minutes. What was the average time he spent on each glass? 


What was the average time he spent on each pitcher? 


15. A man wove 500 straw hats in 23,500 minutes. What was the average 


time he spent on each hat? How many hours did he work on the hats? 


16. An adobe-brick maker made 900 bricks in 6287 minutes. What was the 


average number of minutes it took to make each brick? 


17. A potter spent 44,400 minutes making 
600 pottery bowls. What is the average 
number of minutes he spent making 
each bowl? 


18. The potter’s wife painted the bowls. It 
took her 2483 hours to paint all the 


bowls. What was the average number 


of hours she spent painting each bowl? 


19. A sandalmaker spent 9 hours every day making sandals. He made 200 
pairs of sandals in 54,000 minutes. What was the average number of 


minutes he spent on each pair of sandals? 


When we divide by a three-digit number that is not a multiple of 100 we 


use the nearest multiple of 100 as an estimate for the divisor. 
For 347, we use 300 to estimate. 
For 360, we use 400 to estimate. 
For 350, we usually use 400 to estimate. 


1. If each of these numbers is a divisor, what number do we use as an 


estimate? 
a. 629 ce. 285 e. 318 g. 472 i. 214 
b. 930 d. 747 f. 365 h. 894 j. 605 


2. Give the estimate for the divisor. Then show the first division and 


multiplication. 


a. 826)3549 cc. 333)66723 ee. 920)44682 gg. 281)497294 
b. 301)6991 d. 640)98642 f. 564)73650 h. 422)528319 


3. Copy and complete each problem. 


a. 429)46836 b. 240)76939 cc. 569)446380_ d. 395)986548 


42900 72000 398300 790000 
3936 4939 48080 196548 
158000 
#9 | 2560 
284 


4. The Girl Scout summer camp had craft classes. Two hundred sixty girls 
came to the classes. These materials were provided: 
a. 12,480 yards of raffia d. 325,000 beads 
-b. 520 pounds of clay e. 3120 feet of wire 
c. 6240 inches of leather strips _f. 6500 yards of yarn 


What was the average number of each thing provided for each girl? 
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Sometimes we must use a lesser number for our estimated quotient. 
6 The estimate for 442 is 400. 
442)29680 We know: 400 x 70 < 29680 < 400 x 80, but 


26520 
——— 442 x 70 = 30940 and 30940 > 29680. 
So we use 60: 442 x 60 = 26520 


70 does not work because 442 x 70 = 30940 and 30940 > 29680. We 


must use a lesser number of tens which in this case is 6 tens or 60. 


Copy each problem and make the first estimation for each problem. Tell 


when the estimate gives a quotient that is too great. 


1. a. 436)33245 2. a. 349)9875 3. a. 836)74128 94. a. 942)595200 
b. 745)45390 b. 618)30246 b. 214)68724 b. 526)258904 
c. 533)25987 ce. 127)6425 c. 316)218457 c. 849)22485 


Sometimes we must use a greater number for our estimated quotient. 


The estimate for 389 is 400. 
sa ae We know: 400 x 6 < 2759 < 400 x 7, but 389 x 6= 2334 


6 does not work because 389 X 6 = 2334 and 2759 — 2334 = 425 fora 
remainder which is greater than the divisor 389. We must use a greater 
whole number which in this case is 7: 389 X 7 = 2723. 


Copy the problems and make the first estimation for each problem. Tell 


when the estimate gives a quotient that is too small. 
5. a. 268)17849 6.-a. 464)1900_ 7. a. 758)23100 ‘8. a. 387)15722 
b. 572)23786 b. 682)3466 b. 884)49876 b. 190)1548 


Copy and complete each problem. 


1. 478)26584 


23500 
2684 
__ 
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5. 834)572144 
9. 579)205371 


13. 


14. 


15. 


16. 


17. 


a. 


2. 259)68429 


51800 
| 
15540 
1089 
a 

53 


6. 452)86529 
10. 914)47632 


. 375)94729 
& 


7. 942)452638 
11. 659)24589 


. 739)265497 
ea 


8. 430)638429 
12. 337)63728 


Mr. Sutton sent his 5000 cattle to market in trucks. Each truck could 
hold an average of 145 cattle. How many trucks did he need to transport 


the cattle? 


Mr. Murray raised 698 turkeys weighing a total of 11,748 pounds. What 
was the average weight of each turkey? 


Mr. Jordan has 564 dairy cows. 
days the cows gave a total of 304,560 
gallons of milk. 


lons of milk given by each cow in that 


time? 


What was the average number of gal- 


What was the average number of gal- 


In 90 


lons of milk given by each cow in one 


day? 


Mr. Flores sent 259 hogs to market. The hogs weighed a total of 217,560 


pounds. What was the average weight of each of the hogs? 


Mr. Hallinan had 892 sheep from which he got a total of 41,924 pounds 


of wool. What was the average number of pounds of wool he got from 


each sheep? 
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When we divide amounts of money, we must show dollars and cents in 


the quotient. We divide in the same way. 


If the remainder is more than half of the divisor, we add 1¢ to the quo- 


tient. 


If the remainder is less than half of the divisor, we disregard the re- 


mainder. 
$ 2.19 or about $2.20 $ 4.22 or about $4.22 

438)$962.85 87)$367.24 
876 00 348 00 
86 85 19 24 
43 80 17 40 
43 05 184 
39 42 174 


3.63 10 


Find each quotient. Round off the answer to the nearest cent. 
1. 45)$468.29 4. 870)$600.13 7. 18)$485.14 10. 742)$121.45 
2. 38)$842.15 5. 537)$199.95 8. 63)$627.85 11. 185)$555.55. 


3. 64)$643.81 6. 214)$367.33 9. 76)$444.95 12. 300)$725.84 


13. The Boy Scout troop is saving money for a trip to Yellowstone Park. 
35 boys plan to go on the trip. They need to save $5556.25. What is 
the average cost for each boy? 

14. The Scouts washed cars one Saturday. They washed a total of 148 cars, 

and earned $140.60. How much did they charge to wash each car? 

15. One week the boys spent 145 hours doing yard work. They earned 

$108.75. What did they charge for each hour’s work? 
SS cane 


ee Ee ee Oe 
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Find each sum or difference. 
2 1 all 2 
1. 43 pA 18, 3. 385 4, 525 
1 5 — 5 = 1 
+ 1; + 263 165 18 10 


Complete each sentence. 

5. The prime numbers between 80 and 90 are 
The factors of 24 are ™). 
The greatest common factor of 35 and 45 is |". 
The least common multiple of 8 and 12 is 


ees 


The only even number that is prime is 


Choose U or N or —. 
10. {2, 7, 10} @ {4, 9, 10, 14} = {10} 
11. {3, 8,13} @ {4, 8, 12} = {3, 4,8, 12, 13} 

12. {1,3, 5} @ {2, 4, 3} = { } 

13. {9, 10, 11} @ {10, 11, 12} = {9} 


14. a. Draw segments PQ and XY. S R 
b. Construct a rectangle PQRS with 
base PQ and two sides equal in 
length to XY. P Q 
c. Draw diagonal PR. Th st Y 
d. Construct the circle with diagonal PR as diameter. 
e. Do vertices Q and S of the rectangle lie on the circle? 
f. Draw diagonal QS. 
g. Is QS a diameter of the circle? 
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Part 13 A Coordinate System 


Points can be located on a coordinate system. 
A point is located by giving the two numbers which are its coordinates. 
The horizontal coordinate is measured on the horizontal axis. 


The vertical coordinate is measured on the vertical axis. 


1 | 
vertical axis 


The coordinates of A are 4 and 1. We write: A (4, 1) 
The coordinates of B are 1 and 4. We write: B (1, 4) 


We always write the horizontal coordinate first. 


Complete each problem. 


1. a. The coordinates of point C are “| and —2. 
b. We write this: C( , —2) 

2. a. The coordinates of point D are —4 and 
b. We write this: D(—4,™) 

3. a. The coordinates of point E are — and 3. 
b. We write this: E( , 3) 


Ordered Pairs 


These points are shown on the 


coordinate system: 


A (3, 2) C (2,—2) 
B (2, 3) D (—2, 2) 


Point A is not the same as point B. 


Point C is not the same as point D. 


We call (3, 2) an ordered pair because 
it matters in which order we give 

the coordinates. We always give the 
horizontal coordinate first in an ordered pair. 


I. In each example, do the coordinates locate the same point? 
a. (3,4) (4, 3) e. (3, 6): (3, 6) e, (6) —7) 4-6, =7) 
b. {—1, 2) (2;,—1) d. (—4, 1) (1, —4) z (8, —6) (—5, —8) 
2. Copy the table. Use the ordered pairs shown on the coordinate system 


to complete the table. 


horizontal 

coordinate 
vertical 

coordinate 
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Given a point P we can find the coordinates (x, y) which locate it. 


1. The first coordinate, x, is given 


| {tt tt Yt 
Pt | Td be 


by the number on the horizontal verites! avie— 


axis nearest to point P. 


2. The second coordinate, y, is 
given by the number on the 


vertical axis nearest to point P. 


1. Sue found the coordinates of the points on the coordinate system shown 


below. Sometimes she made mistakes and gave the coordinates in the 
wrong order. For which points did she make mistakes? Write the correct 


coordinates for these points. 


A (0, —4) K (-7, —5) 
ECC B (1, 3) L (6, =5) 
Bie C (5, 3) M (—3, —4) 
Fe D (4, 6) N (-7,-1) 
Hat 6- E (7, 0) O (0, 0) 
nyaeds F (—2, 3) P (-6, 2) 
Panes G (-3, 6) Q (-2, 4) 
rat i H (—4, 3) R (6, —4) 
ae | (0, —6) S (0, 7) 


J (—2,—5) T (0, 6) 


2. Choose horizontal or vertical to complete each sentence. 
a. If the horizontal coordinate of a point is zero, the point lies on the 
axis. 
b. Ifthe vertical coordinate of a point is zero, the point lies onthe © axis. 


When using fractions as coordinates, we use a larger scale. Here, 3 squares 
equal 1 unit. Which point corresponds to each of the ordered oad The 
coordinates for points A and B are shown. 


1, (—1, 21) 

2. (13, 14) 

a. (0-1 

4 (2.3 

5. (—22, 11) 

6. (0, 14) 

7. (—12, -12) 

8. (25, —4) 

9. (14,0) 

10. On this coordinate system 2 squares equal 1 unit. The coordinates for 


point A are shown. Give the coordinates for the other labeled points. 


PEE 
see 4-34 
BEELER Eee 
EEREC ERE ERE EEE 2 
ee an 


11. Ona coordinate system where: 
a. 3 squares equal 1 unit, each square equals ™) unit. 


b. 2 squares equal 1 unit, each square equals © unit. 
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Plotting Points 


Given an ordered pair (3, —2) we can plot point P that corresponds to it. 


Starting at the origin, count Then count off 2 vertical 
off 3 horizontal units in the units in the negative 


direction. 


positive direction. 


Ken plotted some points incorrectly. Use the coordinate system and list 


of ordered pairs to find which ones. 


. I 
Then copy the coordinate system and LOFT 


plot the points correctly. a et eo 


SERRE SRRS 
Prof ttt tt 
SraREE 
Lt tT Ted TT 
ERSREREE 
rete 
ie 
Sake 


ed 


A (1, 6) 8. H (—4, 0) 
) 9. | (0,2) 
C (4, -3) lo. J (95, 7) 
) 
) 


ees 

ine) 

ceeeees 
|_| 


re 


Q 
ime 
ERERSRERGEE 
thee 
- is) 
BBGRREA 
| | 
|_| 


SEP 
seca 
Seaman 


IL. K (—6, 3) 


( 12. L (6, 7) 
(3, 4) 13. M (—2, 0) 
(6, 3) 14. N (2, —7) 


a 
O 
N 
| 
O1 


Copy the coordinate system and plot these points on it. 


1. A(—14, 24) 9. 1 (34,1) ae EE 
2. B(-3,-21) 10. J (1,-2) coo 
3. C(-1,-14) 1. K (0,13) Ganea sean 
4. D(—23,-1) 12 L (-4,2) 3 
5. E (14, 23) 13. M (23, 0) ees e ee 
6. F (-34 0) 14. N (0,—3) aa Pte 
7. G(—23, 2) 15. O (0, 0) a oe a6 
8. H (3, —2) 16. P (4,3) 


17. Give the coordinates of the 
vertices of each figure shown 
on the coordinate system on 
the right. 


18. Draw a coordinate system showing both axes from —7 to 7. Let 2 squares 


equal 1 unit. On it, plot and label these points. 
1 11 1 1 1 
A(7,3) c(-4hd) £-6,-4) G(6,-23) 1-63 43) 
1 1 1 1 1 1 
B(2,-3) D(0,41) F(¢1,-64) H(¢31,6$) 3614-55) 
a. Draw segment AH. Does point D lie on AH? If not, check to make sure 
points A, D, and H were plotted correctly. 


b. Draw segment EG. Point B should lie on EG. 
Draw segment IF. Which other plotted points lie on this segment? 
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1. 


Draw a coordinate system showing both axes from —10 to 10. Plot these 


4 sets of points on this system. 


a. 


vertices of each figure shown 
on the coordinate system on 


the right. 


Give the coordinates of the 


Plot these points: K (4, 8) L(8, 4) M(2, 0). Draw KL, LM, and KM. 
What kind of figure have you drawn? 

Plot these points: P(1, —1) Q(10, —7) R (4, —3). Connect the points. 
What kind of figure is figure PQR? 

Plot these points: S (—7, —2) T (—4, —5) U (—7, —8). Connect them in 
all possible ways. What kind of figure have you drawn? 

Plot these points: V(—4, 7) W(—9, 2) X(—1, 9). Draw vw, WX, and 
VX. What kind of figure is figure WVX? 


Draw a coordinate system showing both axes from —8 to 8. Plot these 4 


sets of points on this system. 


Plot these points: A(2, 8) B(7, 8) C(7, 2) D(2, 2). Draw AB, BC, CD, 
and AD. What kind of figure have you drawn? 

Plot these points: E (3, —1) F (6, —3) G(4, —6) H(1, —4). Draw EF, 
FG, GH, and HE. What kind of figure is figure EFGH? 

Plot these points: |(—2, —4) J (—5, —7) K (—6, —8) L (—7, —3). Draw 
IJ, JK, KL, and LI. What kind of figure is figure IJKL? 

Plot these points: M(—8, 2) N(—6, 4) O(—5, 5) P(—2, 8). Connect 


the points. What kind of figure have you drawn? 


Complete each problem. 


1. 6 Ib. 4 oz. 2. 7 gal. 3 qt. 
—2.Ib. 8 Oz, +2 gal. 2 qt. 


3. Ayd. 1 ft. 
—byd. 2:40. 


4, {n:2<n<6}U{n3<n<5}u{n4<n<o}=m 


5. {n: 11<n< 14} n {n: 10<n< 16} n (13, 15, 17,19} =m 


«6. {n:3<n<7}-{n4<n<6s=m 


7. Which of these numbers are prime? 
a. 37 b. 55 c. 74 d. 18 


8. Find the L.C.M. of each set of numbers. 


a. {22, 44, 11} b. {25, 40, 32} 
9. Find the G.C.F. of each set of numbers. 
a. {33, 66, 22} b. {18, 24, 54} 
10. 846 ll. 968 12, 8972 
x 27 x 35 —4685 


13. 6084 
— 2496 


14. The floor of the gymnasium measures 90 ft. by 80 ft. What is the area 


of the floor? 


15. A fish tank at the aquarium is shaped like a rectangular prism. If its 
height is 11 ft. and its volume is 4530 cubic feet, what is the area of its 


base? 


16. Another tank measures 15 ft. by 10 ft. by 8 ft. How many cubic feet 


of water are needed to fill it? 
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Part 14 Using Fractions 


Segment AB is * unit long. A C B 
—_ al 
C separates AB into 2 segments of <|— . 
1 length. td 2 3 
equal leng o 1 2 3B 4 


The measure of AC is : of 3 unit. 


To measure AC, we need a number line A C B 
a Ge ® 
showing eighths. <4} +}> 
; 3 0 t+ 4 32 1 
Point C corresponds to r The measure 4 4 4 
12345 6 


of AC is Z unit oo  ..... 4€ BR BRE 8 


1. Find a segment whose length is 


4 ‘ 
a. 5 unit ! | 


2, 4 : 1 2 3 4 
a 0 5 5 5 5 1} 
8 : 3 6 39 & 
c. 45 unit 15 15 15 15 
2. Find a segment whose 
G J K H 
length is ——E————— | 
5, 4 Si Gi lie 
G unit 0 1 2 3 4 5 1 
; g 6 6 6 6 6 
b. — X = unit A. 8 12 16 20 
7 6 ; 24 24 24 24 24 
C. 34 unit 


3. Find a segment with P as an | 


endpoint, whose length is 0 i 2 3 4 
4 : : 8 8 8 8 
a = unit bh |= * = unit 5 10 15 20 
“o 5° 8 40 40 40 40 


176 


Areas of Fractional Parts 


1. The area of each square is 1 sq. unit. What is the area of the shaded part 


of each square? 


Example: 1 
z of 1 square unit is shaded. 


1 1 
6 l 6 


So, + square unit is shaded. 


The measure of PQ is 1 unit, so the length 


of the shaded rectangle is 5 unit. 


The measure of PS is 1 unit, so the width 


of the shaded rectangle is 3 unit. 


R 


From the example, Exercise 1, its area is 734. unit. 


Square 


Length of shaded part (in units) 
Width of shaded part (in units) 


Area of shaded part (in sq. units) 
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1. The area of each square is 1 sq. unit. What is the area of the shaded 


part of each square? 


For square a: 


2. Give the length and width of the shaded part of each square. 


For square a, the length is unit, width 5 unit. 


3. Use the results of Exercises 1 and 2 to write an equation for the area 


for each shaded part. 


For square a, the equation is a x : = = ; 


4. Find each product. 


or te Ten bode 
am 3 * a> d. 3% 5 {a= 

1 1 3 ak 3 1 
b. 9% 5 e g"7 h. 4% 9 

2 ap Zi fy ge Toe oes as 
& 5 * _> f. 5X 3 L 4% a> 


To multiply fractions, 


: ; 3 16 3.x 16 
1. Multiply the numerators. 4% er 
2. Multiply the denominators. ae 
3. If possible, express the product as a whole = iz 
number or a mixed number. 7 
4. Express the fraction in lowest terms. = 13 


1. Which of the following products are equal to 1? to 3? to ng to ? 


a 


d. 


ik ne ee ee 
ef BP Exton gx 
xd gw dx9 kez 0 ix 
15 x 5 he 35 $%*3 bm ERS 


2. Find each product. Express all answers in lowest terms. 


ixi=@ g. § t= & m X= 
2xd=m on Exe nox f= 
fxdzm 0 u he demo Bxde 
bx d= Wx 3 = > Axes 
2x35 k 2xi= q. 2x25 
Bx i= 1 Wega . &e a= 


At 9 A.M., a 36 foot pole casts a shadow = the height of the pole. How 
long is the shadow? 


3 x 36 = & The shadow is ™ feet long. 


At noon the shadow is 3 the height of the pole. How long is the 
shadowP 
At 5 P.M. the shadow is 3 the height of the pole. What is its length? 


Jellybeans cost 32¢ per lb. Jeff bought : lb., Mike bought : Ib. and 
Steve bought rT lb. How much did each have to pay? 


Al drank 3 qt. of milk. Pete drank Sas much as Al. How much did Pete 
drink? 


: x . = Pete drank | qt. of milk. 
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1. Which of the following are equal to 1? 


ee ee ee 
For any number m, m # 0, 
m+m=1 
2. Find each product. 
a lx2= d. $x 8= g tx i= 
b. #x1= e ¢xi= . axe 
c 6xXx1= ff, 3x2= i x1 
For any number m, 
mx1=1xm=mMm. 
3. Find each product. 
a tx5= d. $x 3= ge 2x = 
b. 6x >= e Ix @= h, 2x 4= 
c 8x t= f, 2x2= ii 2x i= 


For any number a, if a #0, we can find a number D so that: 
axb=1 
The number a is the multiplicative inverse of b, and b is the multiplica- 


tive inverse of a. 


4, Find the multiplicative inverse of each number. 


3 is the multiplicative inverse of = 


2y3- 
because 3% 9 


: + ee 19 g, 2 i 4 
3 6 1 , 
b 6 da 3 6 & h ww 4 5 
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1. Choose = or +. 


7 8 4@ 4 2@ 4 (d ) 
a. Zxsxte?% d 2@%x(ix9 
2 5 3 1 5S @ 5 Z z) 
b. @xi)xieF e ¢SEX* 2% 7 
1 l@i 3@ 3 ( 1) 

c. (4xj)x 7 @3 £3 @7%x* (2x5 


2. True or False? 
a Ifm=2,then3 xX m=3 x2 ec Ifp=9,then2 x p=2x9 
b. Ifn=4,then5xn=5x4 d. Ifs=6,then 7 xs=7x6 


Multiplying both sides of a true equation by the same number yields a 
true equation. 


Ift = 8, then 7 x t=7 x 8. 


3. For each pair of equations, tell whether or not n equals m. 


— 2 ar 1 

2 3 me v4 1 1 
ge oe MS 4% S 3x3*mM=3% 5 
— 4 _ 5 

b n 7% 3 d. n=4x; 
7x2xm=ix3 4xixm=4x3 


4. True or false? 
a If2xd=9,then>x2xd=4x 9. 


b. If} xXe=6, then2x}xe=2 x 6. 


If¢xf=7, thn$x3xfosx 7. 


Pu 


If4xg=5, then} x4xg=5. 


e. If} xh=1,then?x3xh=2x 1. 


5. In Exercise 4, solve the last equation in each example to find d, e, f, g, 


and h. 
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To solve the equation ¢ x b= i we must find a value for ‘‘b’’ which 


3 
We choose = because 


makes the equation true. 5 
Parse Jee 
1. Multiply both sides of the equation by - Beware 
: . 3 2 — 3 1 
2. ageing” _ Sx 5x b= 5X 
3. Check: 3 X a a b= 3 


Solve and check each equation. 


lL >xwe 6. 2xj=3 wu. §xpHzt 
2 5xv=2 7 ixk=s 2 2xq=7 
3. 3xt=2 8 ixc=3 13. 8xh=7 
4.4xs=4 9 3xm=3 14. ixe=3 
5. 6xr=3 10. ¢$xn=4 Ib. $x f=3 
For which equations is the solution incorrect? Give the correct solution. 
16. 4xp=3,p=2 19. 2xj=%8j=4 

7 5xt=4,t=7 2. txk=Sk=§5 

1% 2*r=6,r= 2 a. 2xm=3m= 4 


1 


Solve and check each equation. 


22. 
23. 
24. 
25. 


bxg=3 ~ By weed 
; a Check: 75 * 5 = to 
4y5Sn21,5 ee 
bxexg= gx =a 
Ss: 
b= 4 
mx z= 6 6% rx7=4 30. dx Z=3 
2228 4 - _ 18 
yx3=5 27 7*qg=4 31. 6 xe 19 
kx5=3 28. 5xj=4 32. 2xt=? 
pxi=2 29. sx 2=2 33. bx Z=7 


Division of Fractions 


1. What is the multiplicative inverse of each number? 


a 3 c. ¢ e. 3 g 3 i. Fe k, 2. 
b. 8 dF f. +23 hk. i i. = 1. 10 


We can multiply the numerator and the denominator of a fraction by the 
same number to find an equal fraction. 
5 5x2 

We know that § = § x79: 

We also know that a= 5 = 6, 
So 5+ 6= (5 X 2) + (6 X 2). 
We can multiply the dividend and the divisor by the same number 
without changing our quotient. 


2. Copy each problem. Give a reason for each step. 


a y=srt be j B+ 4G 
= (5 x 2)+ G x 2) = (1x 3) + (}x 3) 
10+1 =3+1] 
= 10 =i 
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Complete each problem. 


3212 
1 5 ° 6 

421 — 
2 7 10 

JI.23— 
3 g74> 
4. -+6= 


We can omit some steps: 


a 
3 


Instead of: - 


a 


Ol NI ol— 


o|— 


We write: : = 


1 


1 
5 
3 


0 


x 


To divide fractions, multiply by the multiplicative inverse of the divisor. 


Check by multiplication. 


Complete each problem. 


13. 7+5= 
4. $+2= 
Is, $+2= 
mM A+ 2= 
17. 3+7= 


Z2yeZ 
5% 5 
14 
30 
wa 
15 
1 
18. 16 
2 
19. - 
1 
20. 70 
21. 9 
1 
92. 3 


dw Bae 
Check: is*%7>] 


2 


5 


— oO 
fama 


IN OW Gy 


ol olan I 


— 
Nn el 


ay 


KR N 


NIM MLN 
| x 
NO KIN KIN OS 


Il ll Il Il —|00 rise Ln] co o|2 ait MM yin MIO | co Ico ©7100 NIN MN Mico IN/ co 
po’ poo ow ou r Pe er ee ee 
~~ Mem - M9 Eg tT ela KO NI HIN Ost 
of ._ t+ pt + - ot iouou ue toa 
SB Sea So xX BH Sk - 6s oH A 
Aa NNN NONONTCOCUON UN oO Oo OO SS Sw 

O 4 
x § 
a 
ll =I oll rie LO inte TIS BIn AIM ~ NI ilo jst 00 =e Ss 
oo Hoy 8 on gy uy uu boty t hos 
i: : S 4 ? ww . <x << a DIO HI «CT MIR r|2 NIL 
nl ele 
gs Eo a re fb - fF 4 Hol oy oot 
2 an O Se t+ Ho mst tin oI O/H co Q . 08 @&8 Oo 
© Oo a ee ee ee ee eae ee 
noe Co RP NO YH HO EF DO ae n om wt IH CO 
ll ° = = = = = SF SS SS oe or lo oe ae ae] 
aQ ~ 
a 
® 
“ue . : 
ee d ¢ 
Oo 2 S) cS) 
o = ta 
3 + Bw le 
ll S Soin US tin TIO NO MQ KIM Lie 3 LO inico 
Q -]- 
2 on ob oN a Wy F aa. 
+ os “a No NI le epg IO OD ein IN inl ct MIO Aco col 
~ 2 Sab Ff Book ak ep 4 yy 
4 = ® ‘| © II 
ox © Qn F< > OD ss g = mx 
> > 
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We can multiply and divide fractions. 
To multiply or divide mixed numbers: 
1. Express any mixed numbers as improper fractions. 


2. Follow the rules for fractions. 


J 6—i1,y, 27 1. a6 Us 27 
25% 37555 % 4 25737557 4 
ce WN RT 11 7 
— "5X F because 2i= % 5 *% 57 

297 and 38= 2 11. 


Complete each problem. 


1. 45 x 3 % 42% 13 13. 4+ 23 

é. Xs 8. 61 x 23 14. Get 25 
3. 4% & 6. 24% 1¢ is. 52+ 32 
4. 4m OF 10. 33+ 4 lg 13+ 4d 
5. B® 1F i. 6 +3 17. 6, % 22 
6. 2 x 33 i. at? is, 43+ 15 


19. John lived a miles from school. Jim lived only $ as far away from 


school as John did. How many miles from school did Jim live? 


20. Pam goes to school on a bus. The trip takes * hour. Dawn makes the 
trip by bike, taking 3the time Pam’s trip takes. How many minutes does 


it take Dawn to get to school? 


21. On Jan. 31, 1958 just seven minutes after lift-off, America’s first satellite 
was placed in orbit. The first stage of the rocket burned out in about 7 
of the time taken to get into orbit. Approximately how many seconds 


did it take for the first stage to burn out? 
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We can multiply mixed numbers by using the distributive law for 


multiplication. 

72x 4=(74+2)x4 because 72= 7 + 2 
= (7 x 4) + (2 x 4) because multiplication is distributive 
= 28+ 12 because 7 x 4= 28 and 2x 4= 132 


because 28+ 1 3= 293 


1. Find each product. Follow the examples given above. Give a reason for 


each step. 

a 3x5'= @ d 2xili=a g 6xX7,= m5 

b 2ix4=m e 3x22=m h. 44x 8= 8 
1 — w ‘l — Bw ; : 

Cc 5, x 8= f. 6,x5= & 1. 18x 4,= 8 


2. Complete the reason for each step. 
1 i. 1 5 
a. 25x 43= (2 + 3) x (44 3) | 
because 25 = 2+ land 45=4 4+ 


3 6 
b. = ((2+ 4) x 4) + ((2+4 x §) 
because multiplication is 
c. = ((2 x 4) + (5x 4)) + ((2 x 94 (Lx §) 
because multiplication is & 
d, = (8+ 3)+ G+) 
because 2 x4=8,5x4=4 2 xe 8 
and 3 x 2 = 
e =8+(3+i2)+3 because addition is Mi 
f. =8+3+3 because 7 + 2=2= @ 
g. = 113 because 8 + 3 + Z= 


187 


188 


Estimating Answers 


Before solving a problem, we can estimate our answer. 


Our problem: 22 x ; 


We know that 2 x i= 1 and that 3 x 
2 ' 
So: 1<22xji< 15 


In each problem is a, b, or c closest to the exact answer. Do not find the exact 


product or quotient. 


La. o< 2 x a) <0 
b. nh ee 
c. 5< (2 x 43) < 10 

2a. 6 < (3 x 21) < 71 
b. 3<(3x 2) <9 
c 6< Bx 21)<9 


3.a. 2< (6+ 23) <6 


b. 0< (6 + 21) < 20 
c 2< (6+ 23) <3 


,a 1b< (78+ 4) <2 


b. 1< (78+4)<2 
c O0< (73+ 4) <3 


In each problem is a, b, c, or d the closest estimate? Do not work out the 


exact products or quotients, 


5 4x 32> a. 

re 4 x S70 = a. 

& 72+2= a 
5 i 

9 65 x 45 = a 

ll. 9x 2b= a. 


12 


20 


18 


rT PrPrer » Fy FF 


c. 16 dL ¥ 
c. 10 d. 8 
c. d. 18 
c d. 45 
c. 28 d, 35 

1 
c. 4 d. 23 
c. 27 d. 11 


Clara has some material in the shape of a 
rectangle which measures 3 by : yd. Ida has 
some material in the shape of a rectangle 
which measures : yd. by . yd. 

a. Which girl has more material? 


b. How much more? 


Mr. Carey has 25 boxes of candy bars. If each 


box contains 20 bars when filled, how many 
candy bars does Mr. Carey have? 


Vicki and her mother drove to the city. After driving for 30 minutes, 
her mother said that they had driven 2 of the distance. If the city was 40 
miles away from their home, how far had they driven? 


Tom picked 33 bushels of apples. If each bushel weighed 60 pounds, 
how many pounds of apples did Tom pick? 


At a special ~ off” sale, Mr. Kent bought a chair that formerly sold for 
$68. 

a. How much did he get off? 

b. How much did he pay for the chair? 


Mildred’s mother cut 54 yd. of toweling into 3 pieces that were each the 
same length. Find the length of each piece. 


Jack’s father drove his automobile for 34 hours at an average rate of 48 


miles per hour. How many miles did he drive? 


Barbie walked . mi. Jean walked } the distance Barbie walked. How far 
did Jean walk? 
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Find each sum or difference. 


1. 


5. 


18, 2 Ty 3 (8 4, 282 
2 1 _61 3 

- 9 +41 63 + 23 
243 6. 92 7. 83 8. 342 
3 3 7 7 

= OF +6z —45 — 1675 


Complete each problem. 


9. 
10. 
Il. 
12. 
13. 
14. 


21. 


22. 


23. 


24. 


2x8 lb 2+25 
ul = a 
33x 4= 16. 5+ o> 
f+1= 17, 2x 6= 

Lo 3422- 
147 4 18. 477g 
2xis 19. 13x 115 
1x = 20. 16+4= 


Each side of a hexagon measures 12 yd. What is its perimeter in yards? 


Doug walked i miles on Monday, 3S miles on Tuesday, and 23 miles 


on Wednesday. How far did he walk all together on these three days? 


Mrs. Koski purchased Se yd. of material. If she cut it into 4 pieces of 


equal length, how long was each piece? 


; _— 
Mrs. Martinez bought 276 times as much candy as Mrs. Wong, who 


bought of Ib. About how much candy did Mrs. Martinez buy? 


Checkout 


Find each difference. 


1. 846 2. 604 3. 700 4, 9042 
—2/9 —439 —256 — 2687 


Find each quotient. 


5. 4)928 6. 7)2947 7. 9)3258 8. 6)4352 


Perform each operation and find each answer set. 

9. {n:3<n<1o}u{n5<n<1}=m 

10. {n: 73<n< 77 a {n 72<n< 77} =m 
11. {n: 100 <n < 105} U {n: 99 <n < 103} = 
12, {n: 17 <n < 23} -{n: 16<n< 22h=m 
13. {n.6<n<1ita{nn<6=m 

14. {n 8<n<15}-{n 9<n<i4h=n 


15. Walter bicycled 1.5 mi. on Monday, 2.4 mi. on Tuesday, 2.8 mi. on 
Wednesday and 1.9 mi. on Thursday. How far did he bicycle all together? 


16. a. Construct a quadrilateral MNOP with . re) 
the shape of the figure shown. 
b. Draw diagonal MO. 
Construct the circle with diagonal MO ' 
as diameter. . N 
Do vertices N and P of the quadrilateral lie on the circle? 
Draw diagonal NP. 
f. Is NP a diameter of the circle? 
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Part 15 Using Decimals 


1. Read these aloud. 
We read “3.016” as “three and sixteen thousandths”’. 


a. 7.05 b. 9.32 ce. 6.008 d. .344 ®& 2101 £ 01 


2. Express each decimal in Exercise 1 as a fraction. 


3.016 = 3 + —& 


3. List these decimals in order from greatest to least: 


8.000, .088, .808, .008, .800, 8.808, .080, 8.088 


We can multiply decimals and whole numbers. 


= 18 == 22 
6x 18=6 X 55, 32 8 JEG X 7 
— 6x 18 — 32x7 
™ 100 ™~ 10 
— 108 — 224 
™ 100 ™~ 10 
— 18 - 4 
= lino = 2275 
= 1.08 = 22.4 


4, Find each product. 


a 5x J= ec 45 x3= e 4x93 = 

b 6x .31= @ dA 2i1x2= f. 1.08 x 10= 
5. Choose < or = or >. 

a. .004 x 2 @ .04 x 2 c. .400 x 2 @ 40 x 2 

b. .040 x 2 © .04 x 2 d. .04 x 2 @ 40 x 2 
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Instead of multiplying fractions and whole numbers we can count the 


number of decimal places in the factors to find how many decimal places 


the product will have. 27 x 4.832 = 130.464 
Ss es 


3 places 3 places 


1. How many decimal places has each product? 
a. 6 x 38 d. .81 x 13 g 42 x9 j. 5.63 x 18 
b. 8 x .467 e. .374 x9 h. 1.7 x 601 k. 45 x 444 
ce. 4 x 5.92 f. 15.9 x 22 i. .831 x 14 ]. 26 x 2.6 


Instead of: 1.4 x 2= 4) * 2 We write: 1.4 «<—~g 


— 14x2 x 2 at ste 
10 DES taentsciscs 


| 
N 
Co 


2. Find each product. Make sure that you include the decimal point when 
you copy the problem. Check that your answer has the correct number of 


decimal places. 


a. .28 b. 45 Cc. a1 d. 777 e. 568 
x 3 x 17 x.18 x .43 x 47 
f. 69 g. 9.32 h. 2.8 i. 26 j. 9.26 
x 4 x 16 x 32 x 15 x 61 


Multiplication is commutative. For any numbers a and b, 
axb=b Xa. 


23 x 3.79 = 3.79 x 23 31 x 4256 = 4256 x .31 
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Multiplying Two Decimals 


We can multiply decimals by decimals. 


=< 2 14 — 16 7 
a* JAST XT Ll6*% JET a 
— 2% 14 aw 18 87 
10 x 100 ™ 10 x 10 
— 42 _ ws 112 
1000 ™ 100 
= 045 = 1.12 


1. Find each product. Follow the examples above. 


a 1. x1 d. .0l1 x Ol = g. .04 x 03 = 
b. .O1 x .1= e. .0O1 x .01 = h. .111 x .08 = 
ec. .0O1 x 1= f. .001 x .001 = i. .222 x 001 = 


When multiplying fractions whose denominators are multiples of ten, 
the total number of zeros in the factors tells us how many zeros the 


product will have. 


100 10° 1000 


2 zeros 1 zero 3 zeros 


204 y 1 — 204 


The total number of decimal places in the factors tells us how many 
decimal places the product will have. 
2.04 x .1 = .204 
KY Na) aw 


2 places 1 place “3 places 


2. How many decimal places will each product have? 
a «f * 43 c .8 x 8 e. .2 x 3.4 g. .003 x .002 
b. .5 x .08 d. .351 x .2 fF. 9.1 * .11 h. .21 x .004 


1. Choose the correct solution for each equation. You may choose the same 


solution more than once. 


Solutions: 
m = .004 m= 4 m = 40 
m= .04 m=4 m = 400 
a 32xm=.12 ce 3 xm=1.2 e. .03 xX m=12 
b 3 xm=12 d. 03 xX m=1.2 f, 03 x m=.12 


2. Choose the correct solution for each equation. You may choose the same 


solution more than once. 


Solutions: 
s = .0031 s=.31 s=31 
s=.031 s=3.1 s=310 


a Ss X .23 = .0713 « §S X 2.3 =.713 e. S X .023 = .0713 
b. s X .23 = 7.13 d. s X 2.3 = .00713 f. s x .023 = .713 


3. Eric walks .76 mile. Jeff walks .6 the distance Eric walks. How far does 
Jeff walk? 


4, A rectangle measures .92 inch by .4 inch. What is its area? 


5. Find the perimeter of each figure. 
1.6 ft. 8 ft. 2.0 ft. 


1.2 ft. fig. 1 1.2 ft. 


1.2 ft. 1.2 ft. 


6. Which figure in Exercise 5 has the greatest perimeter? 
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Instead of: 
12 x 1.8 


™ 1000 


12. 18 
100 10 
— 12 x 18 
100 x 10 
— 216 
.216 


We write: 


.12 <2 decimal places 

x 1.8 <1 decimal place 
.096 
.120 


216 <— 3 decimal places 


Make sure your answer has the 
correct number of decimal places. 


Find each product. Follow the example on the right in the box. 


1. 34 2, 9.32 3. 55 4. 3.15 5. 1.76 
x2.1 x 6 x .08 x2.14 * 1.05 
6. 6.8 rf ol 8. 2.79 9. .876 10. 7.38 
x1.3 x .04 x 11 x .05 x .534 
11. LG 12. .69 13. 3.54 14. fal 15. 462 
x 9 x .44 x .6 x 39 x .317 


16. Mary’s garden is in the shape of a rectangle measuring 7.85 ft. by 4.2 ft. 


What is its area? 
Mr. Clark buys .5 lb. of nails at $.16 per lIb., .6 lb. of nails at $.15 per 


Ib. and .4 |b. of nails at $.20 per Ib. 
How many pounds of nails does he buy all together? 


17. 


How much does he pay for each kind? 
How much does his total bill come to? 


How much change should he receive from $10? 


ao 5 f 


18. Bobby says .3 X .2, 3 * .02, and .03 X 2 are all names for the same 


number. 
Is he right? 
If so, what is the number? 


a. 


b. 
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Find each product. : 


20. 


21. 


22. 


3.14 <2 decimal places 
—X .125 <3 decimal places. 


-01570 


6.85 <2 decimal places | 


106280 KB eecimal pace 
31400 oe an 2.055 < 3 decimal places 


39250 <5 decimal places 


68x 3=H8@ 7. 903x25=8 13. 61x 320=8 


14.8 x .76= & 8 34x 9= 8 14. 610 x 32= 
32x 55> 9. 834 x 64= 8 15. .703 x 84= @ 
78x6= 8 10. 102 x 68= © 16. 535 x .19= & 


35 x 5= 8 ll. 72.3 x 8= 17. .886 x 3.1 = B 
93 x 46 = ff 12. 316x 82= 8 18 .0304 x .7= 


If 1.6 cu. ft. of plastic will make 597.85 sq. ft. of plastic film, how many 
sq. ft. of film will 4.8 cu. ft. of plastic make? 


If a 1 cu. ft. cylinder can contain 36.8 cubic feet of compressed gas, how 
many cu. ft. of gas can a 2.85 cu. ft. cylinder contain? 


Mr. Carlson used 16.8 gallons of gasoline. If he paid $.31 per gallon, 
how much did the gasoline cost him? 


A jet pilot flying at 600 miles per hour travels about 545.5 ft. during the 
time he blinks his eyes once. About how far will he travel while blink- 


ing his eyes 6 times? 


Division of Decimals 


We can divide a decimal by a whole number. 


28.8 +9= 28% +9 3232 + 16 = 3232 + 16 


10000 


Complete each problem. 


1. 19)5.7 4. 11).044 7. 44)52.8 10. 68)47.6 
9, -22}.132 5. 37)2.96 8. 14).266 11. 20)19.80 
3. 38)1.52 6. 55).0165 9. 73).0803 12. 15).285 
Instead of: is eaite 
: — 8 
28.8 + 9 = 28.7 3 39 «. the 
— 288 . 9 9)28.8 one place 
10 
_ 32 27.0 
™~ 10 1.8 
= 32 1.8 
0 


When dividing a decimal by a whole number, we can count the number 
of decimal places in the dividend to find how many decimal places the 


quotient will have. 


Locate the decimal point in each quotient. 

13. 4.38 + 2 = 219 16. .0437 + 23=19 19 1.428 + 17 = 84 
14. 37.22+4= 93 1%, .30 +9 = 37 20. 403.2 + 64 = 63 
15. 1.044 +12= 87 18 9.36 + 78 = 12 21. 140.6 + 19 = 74 
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Find each quotient. Check by multiplication. 


1. AyBR52S.s«14)BBAB 
2. 5)4.625 6. 18)273.6 
3. 3)458.4 7. 43)6.149 
4, 9)8.433 8. 28)59.92 


Choose < or = or >. 
17. 1@ 1.0 20. 3.0 @ 3.3 


18. 20@2.1 21. 6.9 @ 6.90 
19. 7.00 ® 7.0 22. 4.2 @ 42 


LE 


12. 


23. 
24. 
25. 


6)§3.72 
5)$8.60 
4)$9.32 
8)$39.84 
5.8 @ 5.80 


90 @ 9.0 
.61 @ .16 


13. 


14, 


15. 


16. 


26. 
27. 
28. 


16)$32.64 


29)$41.47 


41)$88.15 


.08 © .080 
20 @ 0.2 
.006 © .060 


Writing zeros in a numeral to the right of a decimal point does not change 


the value of anumber. Sometimes we use more decimal places in order to 


get a remainder of zero. 


1+8= 8 In each step we write a “QO”. 
Step L: Step 2: Step 3: 
y | abe 129 
8)1.0 8)1.00 8)1.000 
8 1 8 
2 .20 .20 

16 16_ 

04 . 040 

040 

.000 


1+8= .125 
Check: 125 
x 8 

1.000 
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Find each quotient. Add more decimal places to the dividend if you need to. 


Check by multiplication. 


6. 
Ts 
8. 
9. 
10. 


1 +255 
5+8= 
02+ 4= 
03 + 3= 
12755 


Locate the decimal point in each quotient. 


1. 7+8= 
2 4i1+2= 
3. 37155 
4. 1+4= 
oD. 48 = 
16. .075 + 3 = 25 
17. 196 + 2 = 98 
18. .136 + 17=8 


19. 
20. 
21. 


37+4=75 
1+2=5 
3 + 8 = 375 


ll. 27765 
12, .7+14= 
13. 52755 
14. 078+ 3= 
15. .009 + 45= 


22. .6%712=5 
23. 04+5=8 
24. 001 +2=5 


Copy and complete the table. On the left, multiply the number from column 


A as indicated. On the right, divide the number from column A, as indicated. 


25. 


26. 
aie 


28. 


multiply by divide by 
1000 10 100 | 1000 
[400 | 40 | 4 | .04 | .004 | .0004 
5 
| | «23 .0023 
80 | .08 
672 | .0672 
5.04 | .504 a aa 
.083 .00083 
__ | 31.69 3169 iz 
Complete each problem. 
—_— _1_ sats —_ 
37 x b= 29. 3.578 x DoO= 33. 6+10= 
37+ 10= 30. 3.578+1000= 934. 83x FE= 
498 + 100= 31. 3.578 x .001= 35. 3.21+100= 
A498 x T= 32. 26.43 x .01 = 36. 4.76 + 1000 = 


Multiply each decimal by 10, 100, or 1000 to get the least whole number. 


loa .4 2. a. .08 om 55 4.4. aPOD... Bu-a,.012 
b. .785 b. .301 b. .003 b. .084 b. .327 
6 .32 c. .67 c. .086 c. .09 ce. .273 


We find equal fractions by multiplying the numerator and the denomi- 
nator by the same number. 

3—3x2_ 68 

4. 4x2 8 
When we multiply the numerator and the denominator by the same 


number, we are multiplying by one. We can write this another way: 


t= 374 so 3+4= (3 x 2) + (4 x 2) 


When we divide, we can multiply the dividend and the divisor by the 
same number without changing the value of the expression. 


408 + .24 = (.408 x 100) + (.24 x 100) 
= 40.8 + 24 
When we multiply the dividend and the divisor by the same number, we 
are multiplying by one. 


Choose = or +. 

6. a. .32 + .4 @ (.32 x 10) = (.4 x 10) 
b .6 + 3 @ (.6 x 10) + (.3 x 10) 
ec .5 + .78 @ (.5 x 10) = (.78 x 100) 
d. .09 + .6 @ (.09 x 100) + (.6 x 10) 


06+1.2 10. a 888+ .296 


b 48+.6 b. 1+.25 b. .221+.17 b, .326 + 1.63 
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We can divide decimals: 
1. Rewrite each expression so 04 + 2.5=(.04 x 10) + (2.5 x 10) 


the divisor is a whole number. = A4 = 25 


2. Divide. Keep the decimal 


hee ; .016 
points in a straight line. 25 F400 


25 04 + 2.5 = .016 


Find each quotient. Check by multiplication. 


1. 1.54+.07= 7. 96+ .08= 13. .1064+1.9= 
2. 2.4071.5= 8. 9+ 45= 14. 6.32 + .008 = 
3. .038 + .19= 9. .003+7.5= 15. .0087 + .058 = 
4, 1.035+ .09= 10. .165+ .55= 16. 10256 + .128= 
5. .6254+2.5= ll. 0025+ 4= 17. .006+ .04= 
6. 12.87+3.2= 12. 522+ .18= 18. .0161+2.3= 
19. The area of a rectangle is 40.32 sq. ft. Its width is 4.2 ft. 
a. What is its length? 
b. What is its perimeter? 
20. Michael traveled 829.25 miles in 2.5 days while on vacation last sum- 
mer. What was the average distance he traveled per day? 
21. George traveled 1177.42 miles in 3.4 days while on vacation. What 


was the average distance he traveled per day? 


Solve each equation by rewriting it as an equation using division. Follow the 


examples. 


16xv= 8 5 OK p= 45 9. 7x w= 49 
J Xs = .56 6. 17x m=.51 10. .03 x q = 3.6 
96 x z= 1.2 7 26xk=7.8 ll. 60 X y= 4.2 
14 x n= 42 8 35xx=105 12 5xe= .03 


ll oll al a 


Solve each equation by rewriting it as an equation using multiplication. 


Follow the examples. 


13. x + .25= .3 16. k + .06 = 2.1 19. e+ .17=3 
14. t+ 6 = .08 L%- p Fab = 72 20. f + .05 = 88 
15. w+ 3.8= 5.1 18. r + 12 = .09 21. d+ 32 = 1.6 


Ifa+b=c,thena+c=b. Use this fact to rewrite and solve these equations. 


Follow the examples. 


22. 75+k=3 25. 144+ r= 1.2 28. 6.408 + x = .08 
23. .001 + m= .2 26. 2.87+t=./ 29. .729+c=.9 
24. .39+j=1.3 27, .018+p=.09 30. 085+ f=.17 
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Rounding Off Decimals 


Sometimes division does not give a remainder of zero, so we round off 
our answer. In rounding off decimals, we look at a “test digit”. 


If it is 5 or more, we round “up”. If it is less than 5 we round “down”. 


Rounding to: Test digit is found here: 
tenths (or 1 decimal) hundredths’ place 
hundredths (or 2 decimals) thousandths’ place 
thousandths (or 3 decimals) ten-thousandths’ place 


ten-thousandths (or 4 decimals) hundred-thousandths’ place 


J 
The test digits are marked like this: 3. 


d J J J 
| _ number = 985 | .451 319 .0639 
—=* to of 
tenths 1.0 FF 3 wll 
t J J J 
number ae = ro .0975 : _ | .14577 
rounded to 22 82 50 10 73 15 
hundredths : 2 : . : 
| 
J J i) J J J J 
+ number .0614 .3945 .8888 39393 | .68259 | .476299 | .008899 | 
| 
rounded to 
thousandths 683 ee -009 _| 


l. Round each to tenths: .25 .31 .781 .939 .073 .058 
2. Round each to hundredths: .714 .895 .3765 .4139 .0084 
3. Round each to thousandths: .3192 .7666 .3617 .5155 .040506 
4. Round each to ten-thousandths: .79823 .47855 .95326 .0069923 
5. Copy and complete the table. 
Round each to .3275 4153 .6506 5328 .4905 .2134 | .1692 | 8995 | 
1 decimal 3 5 | 
5 decimals aa 65 JF 
3 decimals 328 | .2i3 


a 


_When our answer is not exact, we use three dots to show that we could 


continue our division. 


The more places we use, the more nearly exact is the quotient. 


23% 1.2 = 625 x10) + {1.2 * 10) 
=2.5 + 12 


woe l2= 2 (to 1 decimal) 
25 6 12= 21 (to 2 decimals) 
25 + 12 = 208 (to 3 decimals) 
.25 + 1.2 = .2083 = (to 4 decimals) 


20833... 


12)2.50000 


To find .25 + 1.2 to 5 decimals, we must divide to find what test digit 


is in the sixth place. 


1. Find each quotient to the nearest tenth. (Remember, you must divide to 


find the test digit in the hundredths’ place.) 


a, .631+8 d. .8+ .34 ¢ 031+ 2 
b. .007 + .1 e. .082+.9 h, 9.32 + 6,5 
& s2 * 25 f- L276 i. 8.08 + 3 


2. Find each quotient to the nearest hundredth. 
a. 85> 27 d. 5.632 + ./ g. 37.87.24 
b. .025 = 03 e. 6213+ .99 h. 406+ .52 
& 982+ 4.4 f& .102+.0385 iL. 937 = .02 


3. Find each quotient to the nearest thousandth. 
a 65,3 d. 9.3 = .63 g. .0802 + 4.1 
b. ./6+ 4.1 e. ./06~+ .54 h. ./203 = 55 
.08 + .02 f, 1133 > 6 i, .892 + .074 


Sete 


Sato 
° 


— 
° 


3342 = 6 
.0908 + .37 
.7601 + .09 
.538 + .08 
.024 + 1.7 
3.55 + 6.2 
.612 + .006 
.076 + 1.2 
3.98 + .07 
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Instead of: 


288 + .16 = (.288 x 100) + (.16 x 100) = 28.8 + 16 16)28.8 
We write: 16,).28.8 


We use loops, , to show where the new decimal points will be. The 


decimal point in the answer is located directly above the new decimal 


point in the dividend. Notice 1.8 

that we have omitted the decimal 16, ).28.8 Check: 1.8 

point in the division steps. 160 x16 
128 .108 

Weknow: .288 + .16 = 1.8 3 OS 


17. 


18. 


4, .14).49 8. 2.5 


1. .07)3.024 5. .62).1302 9. .77).6391 13. .91)4.277 


2. .5).3 6. 5.4)2.322 10. .34).0323 14. .46).2116 


3. 3.2)6.08 7. 1.1)6.38 11. .98).147 15. .69).0897 


1.915 12. .08).1096 16. .28)2.1 


Mr. Ryan’s car averages 17.6 miles per gallon of gas. How many gallons 


will the car use in going 316.8 miles? 


The school bus averages 7.2 miles per gallon. How many gallons will 


the bus use in going 316.8 miles? 


When we round off our answer, we get an approximate answer. To get 
an exact answer, or to check our answer, we must remember what the 


remainder is. 


0522... .035 + .67 = .052228 (exact answer) 
LSM 035 + .67 = .0522 (to 4 decimals) 
—T50 .035 + .67 = .052 (to 3 decimals) 
134 .035 + .67 = .05 (to 2 decimals) 
160 
134 remainder: 
26 ecucondtte 
To check: 0522 .034974 
x .67 +.000026 remainder 
. .003654 .035000 
.03132 
.034974 


Give each answer to 2 decimals. Check each problem by multiplication. 
1. 3.5).7034 6. .52)23 ll. .06)9.2 16. .82).008 


2. .07).92 7. 6.1)7.68 12. .16)1.483 17. .76).349 
3. .41)7.46 8. .89).934 13. 1.7)78 18. .59)7.64 
4, .68).8103 9. .37).28 14. 3.3).089 19. 8.3).0721 
5. .44)5.5 10. 2.8)6.73 15. 9.4).097 20. 6.6).0886 


21. In 1930 Lindbergh flew about 2500 miles in 14.4 hours. Find the 
average rate per hour. 


22. A commercial jet airliner flies about 2500 miles in 4.02 hours. Find 
the average rate per hour. 
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Per cent 


The region is divided into 100 squares the same size. 


21 of the 100 parts are colored. 
Ta of the region is colored. 


.21 of the region is colored. 


21% of the region is colored. 


We read “21%” as “twenty-one per cent’. 


1. Write each as a fraction, as a decimal, and as a per cent. 


a. 92 of 100 parts b. 23 of 25 parts c. 3 of 4 parts 


2. Tell what each expression means. 


39% means 39 of 100 parts. 
a 17% b. 49% ec. 100% d. 6% e. 3% f. 5% gg. 25% 


3. Express each fraction or decimal as a per cent. 


a. .42 b. cea c. .92 d. .03 e. 7% 


We can write 


“134 of 1000 parts” as “134” or “134” or 13.4%". 


1000 
“41 of 10,000 parts” as preps or *.0041” or .41%”. 
“3 of 8 parts” as - or ne or “a7 5" or "Sy.53". 


4, Write each as a fraction whose denominator is 100, 1000, or 10,000, 


then as a decimal and a percent. 


7 of 8 parts = $2 = .875 = 87.5% 


a. 478 0f 1000 parts c. 1 of 16 parts e. 87 of 125 parts 
b. 9of 10,000 parts d. 5of 8 parts f. 576 of 625 parts 


1. Which of the following are equal to .4? 


4 sie o> 6 
a | d. .40 B35 BOSS m. 75 
4 _40 25° no i2> 
b. 10 © Thon h. — k. 4% n. 55 
c. .040 f. - i. 25% 1. on o. 40% 


2. Which of the expressions in Exercise 1 are equal to .04? 
3. Which of the expressions in Exercise 1 are equal to .25? 


4. Bob has read 37 pages of a 50-page book. Jeff has read 75% of the same 
book. Who has read more? 


5. A newspaper account of a basketball game gave this information: 


Name 


a. How many baskets did each make? 


Brown: 30% of 20 = 30 x 20 = 6.00 
Brown made 6 baskets. __ 


b. Each basket is worth 2 points. If the team also scores 9 points on foul 
shots, what is the total score? 


c. The opposing team scored 126 points. Who won? By how many 
points? 


6. Solve each problem. 
a. 13% of 20 c. 23% of 85 e. 45% of 60 g. 83% of 25 
b. 19% of 34 d. 72% of 91 f. 92% of 57 h. 68% of 17 
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Solve each problem. 
4.5% of .3=.045 x .3=.0135 
1. 2.8% 0f 34 2 21% 0f 186 3. 714% 0f9 4. 13.4% of .048 


5. The swimming pool holds 2255.5 cubic feet of water. The pool is 75% 
full. How much water is in the pool? 75% = .75 
2255.5 x .75 = | The pool contains “| cubic feet of water. 


6. Mr. Murphy borrowed $1700 at 7.5% interest. How much will the 
interest be? 7.5% of $1700 = .075 x $1700 = 


7. Every three months, one bank gives 4.85% interest on savings, another 
gives 4.9% interest. In three months, which will earn more, $300 at 


4.85% or $290 at 4.9%? How much more? 


8. A store advertised a sale with all merchandise “10% off’. Find the sale 


price of each item to the nearest cent. 


A $7.98 sweater would be reduced by $.80 because 10% of $7.98 = $.80 
(to the nearest cent). $7.98 — $.80 = $7.18; so the sale price of the 
sweater would be $7.18. 


coat | jacket | shoes | sweater] dress 
$39.00] $15.50 | $9.98] $7.50 |$15.79} $12.53 | $8.23 | $3.25 | $10 


| price 


9. In one store, Mrs. Fisher found a coat priced at $50 marked “25% off’. 
In another store, she found exactly the same kind of coat priced at $40 


and marked “10% off’. To save money, which coat should she buy? 


10. Jerry’s weekday schedule is shown below. Use it to find how many 


hours he spends at each activity. 


activity | sleeping | eating school play | homework | chores 
% of day} 35% 12.5% 23% 20.3% 5.2% A% 
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4, 


Mr. Chang borrowed $900 at 7% interest. How much money will the 
interest be? 


7% of $900 = .07 x $900 = fi “> 


A savings bank gives 5% interest 
every three months. In three months, 
how much will $100 earn? 


Mr. Bell earns $7500 a year. He spends 23% 
on rent, 21% on food, and 13% on clothing. 
a. How much does he spend on rent? 
b. How much does he spend on food? 
c. How much does he spend on clothing? 


Doug has read 77 pages of a 100-page book; Keith has read 150 pages 
of a 200-page book. Who has read the greater per cent of his book? 


On a history quiz Jean had 20 of 25 questions correct. She missed 3 of 
10 words on a spelling quiz. On which quiz did she have a greater 


per cent of correct answers? 


On a science quiz Jeff had 44 of 50 problems correct. Steve had 86% of 
the 50 problems correct. Who had more problems correct? 


Terry saves 50% of all the money she earns. Last month she earned $11. 


How much did she save? 


Abe has read 80% of his 325-page book. Jim has read 76% of his 275- 
page book. 
a. Who has read more pages? 


b. How many more? 
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Choose < or = or >. 
a 2+ .10 2+ .01 d 5-41@5- 41 
b .2 x 3 6 x .1 e. 48+ 4@4x 1.3 


4+.1@6@4+1 iL 3-13 2x 1.4 


2. Which products have the decimal points located in the wrong place? 


Correct these problems. 


a 2*.3=.6 e. .6 x .81= .486 i. .42 x .11 = .00462 
b. .1 x .4=.04 f. 2.5% .3=.75 j. 3.08 x .22 = 67.76 
G wi ® 5=.155 g 442 x 2=884 k. 8x 4.7 = 37.6 
d. 16x .73=11.68 h. .67 x .5=33.5 lL .111 x .01=.111 
During a basketball game, the coach kept a record of how many shots 
each boy took, and how many baskets he made. 
[% baskets | | | 
a. For each boy, find the per cent of baskets he made. 
b. Who made the greatest per cent of shots? 
c. Each basket is worth 2 points. How many points did each boy make? 
d. Who was the high scorer? 


4. There were 100 problems on a test. Joe got 99% correct, Elaine got 


85% correct, and Judy got 79% correct. How many problems did each 


get correct? How many problems did each get incorrect? 


Ben has read 68 pages of a 100-page book. Leon has read 75% of the 


same book. Who has read more? By how many pages? 


Complete each problem. 


l. 286 2. 796 a 842 4, 659 
x 9 x 24 x 108 x 380 


5. 7)3242 6. 18)3769 7. 73)75177 8. 450)67382 


9. 165 10. 373 ll. 252 2. 142 
+183 —142 - 95 + 81 


Pair each English sentence with a mathematical sentence. 


13. Bert has 2 more stamps than Ted. A. b<t 
14. Bob has 2 less stamps than Tom. B. b=2t 

Cc. b=t-2 
15. Bart has more stamps than Terry. D. b>t 

E. b=t+2 


16. Bonnie has twice as many stamps as Therese. 


17. Beth has less stamps than Toni. 


Perform each operation and find the answer set. 

is. {n.3<n<7u{n2<n<6=m 

19. {n: 25 <n < 29} uU {29, 28, 42} = 

20. {n:n <4} n {0, 2, 4, 6, 8} = & 

a1. {n: 14<n<i7n{n: 10<n<ish=m 
a2. {n: 18 <n < 22} —{n: 200<n< 24} =m 
93. {n: 20<n < 30} —{n: 10<n< 2} =m 
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Part 16 Charts and Graphs 


The bar graph below gives the span of some suspension bridges. 


SPAN OF SOME SUSPENSION BRIDGES IN THE UNITED STATES 


Deer Island 
Maine 


Brooklyn 
New York 


Golden Gate 
California 


Tacoma 
Washington 


Verrazano-Narrows 
New York 


Walt Whitman 
Pennsylvania 


Mount Hope 
Rhode Island 


Cheaspeake Bay 
Maryland 


length in feet (e) 1000 2000 3000 4000 


1. Study the graph above and answer these questions. 
What is the title of the graph? 

Give the approximate length of each bridge. 
Which two bridges are the longest? 

Which bridges span 2000 or more feet? 


moo Sp 


2. Make a bar graph to show the information in this table. 


LENGTH OF SOME PASSENGER SHIPS 


Queen Elizabeth (Britain) 1031 feet 
| Oceanic (Panama) | 774 feet 

United States (United States) 990 feet | 
| Michelangelo (Italy) 900 feet 
L Nieuw Amsterdam (Netherlands) | 758 feet 

France (France) 1035 feet 


5000 


_ The bar graph below shows the heights in feet of some waterfalls. 


feet HEIGHT OF SOME UNITED STATES WATERFALLS 
1600 


1400 
1200 
1000 


Lower 
Yellowstone Falls 
Upper 
Yosemite Falls 


(Wyoming) 
(New York) 


Manitou Falls 
(Wisconsin) 
Fairy Falls 
(Washington) 

Niagara Falls 
(California) 

Bridalveil Falls 
(California) 

Fall Creek Falls 
(Tennessee) 


1. Study the graph above and answer these questions. 
What is the title of the graph? 

Give the approximate height of each waterfall. 
Which is the highest waterfall? 

Which waterfalls are higher than 200 feet? 
Which waterfalls are higher than 400 feet? 


oP o DU 


2. Make a bar graph to show the information in the table below. 


HEIGHT OF SOME MOUNTAINS IN THE UNITED STATES 


Mt. McKinley (Alaska) | 20,320 feet 
Mt. Whitney (California) 14,495 feet 
Pike’s Peak (Colorado) | 14,110 feet 
Mt. Marcy (New York) 5,344 feet 
Mt. Ranier (Washington) 14,410 feet 
Clingman’s Dome (Tennessee) 6,642 feet 
| Mauna Kea (Hawaii) 13,796 feet 
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1. This graph shows per cent distribution of population in different areas 
of the United States as found in the 1960 census. About what per cent of 


the population lived in each of the eight regions? 
PERCENT O 10 20 30 40 50 60 70 80 90 100 


New England 
Middle 
Atlantic 
Central 
Central 
South 
Atlantic 
Central 


= 
> 
—_ 
° 
= 
ea] 
7) 
oO 
uu 


REGIONS 
West North 
East South 
Mountain 


2. Make a bar graph similar to the one in problem 1 to show the following: 
SOURCE OF FUNDS OF THE FEDERAL GOVERNMENT (1964) 


Individual Corporation Excise 
Income Taxes Income Taxes Taxes 


Source 


% of 
total funds 


3. The graph below gives the height in feet and the number of stories of 
some of the tall buildings in the United States. The scale at the left is 
used when finding the height of the buildings, and the scale at the right 


is used when finding the number HEIGHT OF SOME TALL BUILDINGS 


feet stories 
~ A s a ¥ 1400 140 
of stories in each building. 


1200 120 
a. Which building is the 
1000 100 
tallestP 
b. Which building has the 800 80 
most stories? a . 
c. Which buildings are at 
least 700 feet tall? = - 
d. Which buildings have at 200 - 
least 40 stories? 
0 0 


e. Make a table showing the - : : o£ « 
. ge on oo eee ae 25 Ried 
height and number of 23 se =s #8 325 Fs 3 
. 9 g se es $8 °2 £3 =F 
stories of each building. ze ge 32 2 #2 §S BZ 
= Pd no oO 

a ic & F 
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Line Graphs 


A line graph is similar to a bar graph. The scale of the line graph is like 


the scale used for the bar graph. Line graphs are used when showing data 


such as temperatures for a given period of time where every point on the 


graph has meaning. Two or more lines can be shown on the same graph. 


1. The following line graph shows the normal monthly temperatures for 
Dallas, Texas and Buffalo, New York. 


NORMAL MONTHLY TEMPERATURES 


Degrees FOR DALLAS, TEXAS AND BUFFALO, NEW YORK 


Bo Ff f 


100 


Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
Buffalo 


Dallas 


According to the graph which month is the coldest month in Dallas? 
Which month is the coldest in Buffalo? 

Which two months are considered the hottest in Dallas? 

Does Buffalo or Dallas have the higher normal temperature throughout 
the year? 
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The chart at the right shows the JILL’S RECORD 


Degrees 
temperatures Jill recorded for a 100 
day in July. 
y in July - 
a. Why is there a break in the 80 
graph between O° and 60°? 70 
b. During which hours did the 60 


temperature increase? 
ce. During which hours did the 


temperature decrease? TT ELITE 
d. During which hours did the 0 


temperature remain the same? notre a we Tet 2 8 


e. What was the highest reading for the day? 


What was the lowest reading for the day? 


2. John recorded the following temperatures for the morning of January 1. 


Make a line graph to show these readings. 


3] ae |e 


3. On the graph for Exercise 2, use a different color and show these readings 


which John recorded for the morning of February 1. 


9AM. | 10AM. | 11 AM. | 


36° 38° 38° 40° 44° | 


a. How many degrees difference was there in the two readings at 


7 o'clock? 


b. How many degrees difference was there in the two readings at 


11 o'clock? 


Picture Graphs 


A picture graph or pictograph uses pictures or symbols instead of bars. 


Each picture or symbol represents the same number of things. 


1. This pictograph compares the weight of lead, gold, and iron to water. 


WEIGHTS OF SOME METALS COMPARED TO WATER 
Water A 


lad MARA AAAAAAI 


cold MAAhARAAAKAKAAAAAAAI 


lron Abhbhbbbi 


Gold is about how many times as heavy as water? 
Lead is about how many times as heavy as water? 


Iron is about how many times as heavy as water? 


ao TF p 


Which is heaviest, gold, iron, or lead? 


2. This pictograph shows the coins that were minted in a recent year. 


fe NUMBER OF COINS IN HUNDRED MILLIONS 
© 


‘S) 5S 

OOLCYOIONS 

SHOE 

55555555555555 555555555558 


About how many coins of each kind were minted during the year? 
What was the approximate value of the dimes minted during the year? 
What was the value of all the nickels that were minted during the year? 


ao Fp 


How much greater was the value of the dimes minted than the value 


of the pennies? 
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Circle Graphs 


1. We can use the region inside a circle to make a 


graph. This graph shows what electives the 
science 
club 
23% 


sixth graders of Hall School chose. 


a. Ifthere were 500 children in the grade, how 


many chose each elective? 
b. How many more children chose science club than art? 


c. How many more children chose math club than pottery? 


2. This circle graph shows the distribution of 


GRADE DISTRIBUTION 


A Below grades on the last test in arithmetic. 
Superior Average . 
10% 24 a. If there were 30 children in the class, how 
Above many received superior grades? 
Average 


20% b. How many received BP 


c 
Average 
60% 


c. How many received CP 


d. How many received below average grades? 


3. The graph at the right shows the relative number of television sets, radio 


sets, record players, and tape recorders in homes in the United States. In 


; in the United States: 
homes State SETS AND RECORDERS 
Tape —_—> 
Recorders 


a. Are there more television sets or radios? 


b. Are there more record players or radios? 


Record 
Players 


c. Are there more television sets or record 


players? 


Radios 
4. If the total region within the circle on the right 
represents 224,700,000 sets, and the region 
representing radio sets is 49% of the total region, about how many radios 


are in homes in the United States? 


Find each amount. 


1. 


5. 


$17.98 2. $34.41 3. $ 7.36 4. $23.41 
3.47 2.76 14.23 32.13 
9.63 13.00 19.98 41.85 
24.08 24.05 1.36 5.64 
$21.46 6. $3.98 7. $14.29 8. $12.49 
— 13,39 = 406 — 3.41 = jie 


Find each quotient. Round off the answer to the nearest cent. 


9. 12)$4.76 12. 52)$709.08 
10. 9)$17.56 13. 817)$43.16 
11. 20)$39.52 14. 930)$998.73 


Find each sum or difference. 


15. 


18. 


19. 


20. 


21. 


2 1 2 
sole 344,142 
—je 5 g 
48 +178 + 32 


In the first 60 days of one year, 678,456 babies were born in the United 


States. What is the average number of babies born each of those days? 


There were 40 questions on a quiz. Bruce scored 80%. How many 
did he have correct? 


Paula has read 30 pages of a 50 page book. Maureen has read 67 pages 
of a 100 page book. Who has read the greater per cent of her book? 


Danvers spends $432,098.88 on its eight libraries. If the money is 


divided evenly among the libraries, how much does each library get? 
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Part 17 Powers 


We may express a number to a power instead of multiplying the number 


many times. 


37=3x3x3x3x3x3x3 


We read “37” as “3 to the 7th power’. 


1. Express each power as a product. 
a. 84 c. 26 e. 9? g. 67 i, 10? k. 134 
b 3° a 7 i 1? h. 54 j. 48 ]. 1? 


2. Express each product as a power. 
a 2x2x2=2> ¢« 6xX6x6x6 e 5X5xX5XxX5HxX5 
b. 16x 16 d. 73 x 73 fi. 9x9OxOxXQOxXOXxY 


The number pm has the number p as the base and the number Mm as the 
exponent. 


73 has base 7 and exponent 3. 


3. Name the base and exponent in each expression. 


a. 10? a, 2° oe JL?  B m. 4¢ p. 105 
b. 2? e. 34 bh 1" k. 6? n. 109 q. 10° 
c. 23 . 3 1 5 l 63 o. 104 r. 107 


We can compute powers. 


43=4x4x4 44=4x4xX4x4A 45=4x4xKX4xKx4x4 


=A x 2? =4x 43 =4x 44 
eAx 16 =4x 64 =4x 256 
= 64 = 256 = 1024 


4. Compute each power in Exercise 3. 


Any number to the first power is itself. Sometimes we do not write the 


exponent 1. 


We write: We read: 
ni=n n to the first power 
n2=nxn n to the second power or n squared 
ne=nxnxn n to the third power or n cubed 
néA=nxnxnxXn n to the fourth power 


1. Compute each product of powers. 


9' x 8 = 9 x 64 = 576 © 


a. 7? x 33 e. 104 x 23 i. 18' x 8% m. 3? X 23 x 19 
b. 2! x 48 i 16 x 9 j. 27. * 94 n. 26’ X 17! x 4? 
e, 5! x 5 g. 7® x 23 k. 2 X 63 o. 9% X 6 x 1’ 
d. 8? x 82 h. 5% x 10? lL. #7 & p. 11° x 24 x 8? 


2. An edge of a cube measures 3 in. What is its volume? A second cube 
has a volume 3 times as large. What is the volume of the second cube? 


3. The side of a square is 2 in. long. What is its area? Another square has 
an area 4 times as large. What is the area of the second square? What is 


the length of a side of the second square? 


4. I have 2 vats each containing 2 mats. 
2 cats sat on each of the mats. 
Each cat wore 2 funny old hats. 
On each hat lay 2 thin rats. 
On each rat perched 2 black bats. 
On each bat hopped 2 nervous gnats. 
Mats, cats, hats, rats, bats, gnats — 


How many things are in my vats? 
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1. 


Express each product as a power. 


SA eK SF (3 KS KSI S)! KiB 3K) 
SSI SMU CS EB eS RES 
es 
a. 45 x 42 c. 64 xX 65 e. 32x 31x 38 g. 95 x 93 x 9? 
b. 23 x 23 d. 87 x 8? 


k #*x 77% bh. 5? & 54 x SF 
To multiply powers that have the same base, add the exponents. 
35 x 37 = 35+7 — 312 104 x 10¢ x 105 — 104+6+5 = 1015 
2. Express each product as a power. 
a. 46* 47 © 6! x 64 


e. is? x 14 x 13° 
b 7x7? d, 24k 2 


gs. 25° k 23" X 23" 
f, 10* * 10% x 107 


h. 458 x 453 x 452 
3. Complete each problem. 


342X230 = 342% 37S 2301 

30+ 34 311 + 34 = 37 

3! =3/ = SUA eee i fit—t 
a 23 x 225 b. 46x 44= ce. 8 xX B= 
25 + B= 4io + 46 = 86° +8 = 
25 + 22= 4io + 44 = 8° +21= 


To divide powers of the same base, subtract the exponents. 
420 vis 45 — 420-5 — Ais 


10° + 104 = 109-4 = 105 
4. Give each quotient as a power. 
a Gee d. Foe JF gw [2 LZ i 17S 1 
bh FPO? .6 66 jh. 249+ 209 k, 46¢ + 46! 
a 2°43! £ Of =be i, 3162315 L Yas oo 
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Powers of Ten 


We can compute powers of ten. 


10' = 10 10? = 100 103 = 1000 104 = 10000 


1. Compute each power. 


a. 10° b. 105 c 10® d. 10" e. 107 £ 10° g, 1010 


2. Express each number as a power of ten. 
a. 10,000 c. 1,000,000 e. 1,000,000,000 
b. 10,000,000 d. 100,000,000 f. 100 


Expanded notation expresses a number in multiples of ten. 
68,543 = 60,000 + 8,000 + 500 + 40 + 3 


3. Express each. number in expanded notation. 


a. 7382 d. 13,034 g. 321,800 j. 31,708,775 
b. 5001 e. 13,304 h. 202,020 k. 210,396,046 
c. 79,368 f. 8963 i. 202,202 1. 8,102,734,554 


Instead of using multiples of ten, we can use powers of ten in expanded 
notation. 


68,043 = (6 x 104) + (8 x 103) + (0 x 102) + (4 x 10) + 3 


4, Express each number of Exercise 3 in expanded notation in powers of ten. 


The digits we use in writing numerals are 0,1,2,3,4,5,6,7,8, and 9. The 
digits of 20,663 are 2,0,6,6, and 3. 


5. Counting from the left, give the first, third, and last digit of each number 


in Exercise 3. 
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We can round off numbers to a power of ten by looking at a “test digit.” 


If the test digit is 5 or greater, round “up”. 


5, round “‘down”’. 


is marked with an arrow. Number Rounded off 
To round to the nearest ten 3,625,748 3,625,750 
To round to the nearest hundred 3,625,748 3,625,700 
To round to the nearest thousand 3,625,748 3,626,000 
To round to the nearest ten thousand 3,625,748 3,630,000 
To round to the nearest hundred thousand 3,625,748 3,600,000 
To round to the nearest million 3,625,748 4,000,000 


Rounding to Powers of Ten 


In each case the test digit 


If the test digit is less than 


Round each number to the nearest ten: 42, 76, 85, 105, 321, 4962. 
Round each number to the nearest hundred: 308, 725, 988, 3751, 6091. 
Round each number to the nearest thousand: 40,316; 6520; 41,635; 
7888; 5457. 

Round each number to the nearest million: 3,099,909; 16,542,300; 
96,600,333. 

Copy and complete this table. 


Round to Number 

nearest | 2783 | 4169 | 5080 | 31,694 | 54,055 | 489,056|215,058 
ten 2780 5080 215,060 
hundred 2800 

thousand | 3000 54,000 


The population of Barnesville was 13,680 in 1940, 15,549 in 1945, 
16,721 in 1950, 16,473 in 1955, and 17,098 in 1960. 

a. What was the average population for this period? 

b. To the nearest thousand what was the population at each 5-year 


interval? Using these numbers, what was the average population? 


Scientific Notation 


Scientific notation is often used by scientists to make computations easier. 


Every number is expressed as a product of two factors. The first factor 
is a number equal to 1 or between 1 and 10. The second factor is a power 
of 10. 
3,000,000 = 3 x 10° 40,000 = 4 x 104 200 = 2 x 10? 
Sometimes we use decimals: 


17,000 = 1.7 x 104 


309,127 = 3.09127 x 105 


1. Express each number in scientific notation. 


806,145,100 = 8.061451 x 108 
5100 = 5.1 x 103 


a. 7,000,000 d. 26,000 g. 980 j. 6304 m. 3,762,800 
b. 300,000 e. 300 h.-'652° | k.: 543 n. 450,000,000 
c. 1,400,000 f. 7600 ip 4218 1. 9860 0. 93,265,000 


2. Find each product. Write your answer in scientific notation. 


(1.7 x 103) x (8 x 104) = (1.7 x 8) x (103 x 104) 


= 13.6 x 107 — 

= 1.36 x 108 
a. (3 x 105) x (8 x 107) e. (2 x 104) x (1.3 x 107) 
b. (4 * 10%) x (5 x 104) f. (8.2 x 10?) x (9.3 x 108) 
ce. (2 x 105) x (1 x 108) g. (3.1 x 104) x (5 x 103) 
d. (1.1 x 103) x (6 x 104) h. (7.5 * 10) x (5.65 x 103) 


3. Choose < or = or > without computing the product. 
a. 105 @ 2.5 x 103 d. 10'@1.0x 10 g. 1041.1 x 104 
b. 104 © 6.4 x 104 e. 10° @ 1.0 x 104 h. 107 © 7.3 x 106 
c. 10° @ 7.8 x 102 f. 108 ® 2.0 x 107 i. 10° @ 9.2 x 108 
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Base Two 


big have some blocks. oo Hoag O45 
First we group them by twos. HoOoOodd 


Then we group 2 twos to make fours. H H H H H H H 


Then we group 2 fours to make eights. 


We have FA fA A 


1 eight 1 four 1 two O ones. 


We write: HH FH a 


1110 


two 
We read “1110,,,.” as 


<e 2? 
one one one zero to base two’. 


What numeral to base two represents each number of blocks? 


(Efe “HP “B22 “Be 


two 
2. Group blocks by ones, twos, fours, eights, sixteens, and thirty-twos to find 
the numeral to base two for each number. 
a 6 ce. 1l e. 13 # 15 i, 27 
b. 10 d. 7 f. 25 h. 32 j. 45 


3. Expanded notation converts a base two numeral to base ten. Usually we 


do not write the “ten”. (13,, = 13) Convert these numerals to base ten. 


ten 


101011 (1 x 25) + (0 x 24) + (1x 23) + (0 x 2?7)+ (1 x 2) +1 


two 
many ale meres mira + 8 ae 0) 3 uence eames yal 
= 43 
a. 100,, c. 10000,,, e. 1101,,, g. 110101,,, 
1000, d. 1010,,, f, 1001... h. 10110,,, 
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On computers, rows of lights often represent numerals. If the light is on, 
it represents “1”. Ifthe light is off, it represents “O”. A light can be only 
on or off, so each light can represent only “1” or “0”. We use more lights 
to represent other numerals to base two. 
A display of lights represents a “word” in the computer. Each light 
represents one “bit” in the word. 
Here we show words of several different lengths. The black dots mean 
the light is off. 
3-bit word 6-bit word 12-bit word 18-bit word 


Each word represents a numeral. _ 


‘We lo Mae 
6-bit word, 101001,,, ee 9-bit word, 11101001, 


How many bits has each word? What numeral to the base two does each 


word represent? 


a, [Pecfecefoee] gq [eccfeec] —_g [oecfeoe|oeefeoe] j, [oeo]oecfoecjece]ece]oce| 
b, [20¢] e.[eaclecsieey] p, [eosjessisos] | |, [sculsus[sosiaeojsesioey) 
c, peefoeo] —f¢ [oeefeeefeen] j [oecjeceoecjece] | [oec[eec[eeeleoofoed] 


ae rr 


Choose < or >. 
101,,,. @ 110,,, ¢ 1001,,,@ 1010 e. 1000111 


two ~~ two 
111,,. @ 101,,, d. 1100,,,@ 1011, £ 1101010 


@ 1001011,,. 


two two 


™ 1010101 


two 


two two two two two 


How many numerals can be represented by a 6-bit word? 
Each light can represent 2 numerals, “O” or “1”. All together 
2x 2x 2 x 2 X 2 X 2 or 64 numerals can be represented. 


How many numerals can be represented by a 3-bit word? List them. 


How many numerals can be represented by a 9-bit word? 
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Other Bases 


We can group by fives. 
We have 2 groups of five 
and 4 ones. 
We write: 24 


We read: two four base five 


five 


We can group by eights. fie 
We have 1 group of eight OO bs : — a 
and 6 ones. oO 

We write: 16,,nt OO 


We read: one six base eight 


1. Group blocks in ones, fives, and twenty-fives to find the numeral to base 


five for each number given in base ten notation. 
a, 32 c. 28 e. 13 g. 42 i, 29 
b. 17 d. 22 f. 9 h. 36 j. 50 


2. Group blocks in ones, eights, and sixty-fours to find the numeral to base 


eight for each number given in base ten notation. 
a. 56 ce. 72 e. 15 g 35 i. Of 
b. 43 d. 24 E 98 h. 66 j. 100 


3. Group blocks in ones, sixes, and thirty-sixes to find the numeral to base 


six for each number given in base ten notation. 
a. 28 c. 72 e. 83 g. 26 i. 64 
43 d. 55 f, 49 h. 34 j. 89 


4. Convert these numerals to base ten. 


a. 314,,. c. 742 e. 654 
b. 235,,, d. 344 ..0n f. 342... h. 367 ni 
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Egyptian Numerals 


The ancient Egyptians used base ten, but they had no symbol for zero and 
did not make use of place value. They used these pictures to represent 
numbers. 


9 k 
1 10 100 1000 10,000 


These symbols were arranged in any order in a numeral. For example, 
352 could be written: 


9S9ONNAANAAN % — |IAANANSS9O 


A method of expressing numbers is called a system of numeration. 


1. What number does each Egyptian numeral name? 


DOLL .D99/(V1II| e.£9999||| 
b.& OM! aff 99/)| £ OF £|II| 


2. Write an Egyptian numeral to express each number. 
a. 428 c. 634 e. 1246 g. 34,682 
b. 159 d. 752 f. 1995 h. 48,215 


3. Complete each exercise using Egyptian numerals. 


LAN + ONI= a af SON II|- 9] = m 
rONNII+99=—  — .999NNI|-9NNI= 
£9/+ONIl= 0 L99N-NNNN= w 


4. Express each sum or difference in Exercise 3 using our Hindu-Arabic 


numerals. 
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Roman Numerals 


The ancient Romans used these symbols: 

| VX L, C D M 

1 5 10 #50 #100 500 1000 
They had no symbol for zero, so they did not make use of place value. 
Whenever a symbol for a lesser number came before a symbol for a 
greater number, they subtracted. 

V=5-1=4 XL = 50 — 10 = 40 

CD = 500 — 100 = 400 

Otherwise they added the numbers for which the symbols stood. 

CCXXXVIL = 100 + 100 + 10+ 10+10+5+1+1 = 237 
Sometimes they had to both subtract and add. They always subtracted 
first. ' 

CDLX = (500 — 100) + 50 + 10 = 460 
MCD = 1000 + (500 — 100) = 1400 


1. What number does each Roman numeral name? 


a. CXLIV c. CDLX e. CMXX g. MCDXCIl 

b. LXXVI d. DCXL f. MMCX h. MCMLXX 
2. Write a Roman numeral to express each number. 

a. 234 ce. 794 e. 1437 g. 1980 

b. 168 d. 287 f. 1607 h. [61a 


A bar over a symbol indicated that the given number was to be multiplied 
by 1000. 

M = 1000 x 1000 = 1,000,000 

V = 1000 x 5 = 5000 


3. What number does each Roman numeral name? 


a. X b. L c M d. 


Or} 


Find each sum. 


1. $4.68 2. $16.38 3. $24.62 
3.25 2.54 15.59 
5.84 34.19 3.95 


Find each quotient to the nearest tenth. 


5. 20)5907 6. 95)34008 


Choose < or = or >. 

8. 3.2 x 10 @ 32 x 102 

9. 75 + 1000 @ .075 

10. 2.4 + 100 @ .24 + 103 
ll. .81 x 1000 @ 8.1 x 10 
12. .48 x 1000 @ .048 x 100 
13. .03 + 100 @ .3 + 1000 
14. 9.09 + 100 @ .0909 + 10 
15. .714 + 10 @ 714 + 1000 


4. $15.75 
3.43 
_18.26 


7. 620)94100 


16. In Yellowstone National Park there are 2,213,000 acres of land; Mt. 
McKinley National Park has 1,939,000 acres and Glacier National Park 
has 1,009,000 acres. What is the average number of acres for these three 


National Parks? 


17. The sixth grade sold 327 tickets at $.75 each to their play. 


a. How much money did they take in? 


b. They spent $27.56 for paint, $35.27 for costume material, $7.34 for 
lumber, $15.00 for advertising, and $75.00 for the hall. How much 


did they spend? 
c. How much money did they make? 
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Part 18 Geometry and Sets 


Geometric figures are sets of points. 


Look at triangle ABC. How can we 
describe it as a set of points? The 
triangle is made up of segments 
AB, BC, and AC. Each of these 
segments is a set of points. The A B 


triangle is the union of these sets 


of points. Triangle ABC = AB U BC U AC. 


Match each set description to a figure. 


1. ABU AC 4. ABU AC UCD 
2. AB U ACU BC 5. ABU BC UCD U AD 
3. AB U AC U BC U AD 6. AB U BC U AC U BD 
B C 
B B 
Cc A . 
, A D 
Pigure Figure 3 
Figure 2 
B 
D B 
) VL 
/ Zz 
c * C A c 
Figure 4 Figure 5 Figure 6 


7. Quadrilateral ABCD = AB U BC UCD U 


Describe each of the following figures as a union of line segments. 
| 


F 
| [_\ 
. G 
D K J 
H 
P O ™ W 
3. 4, 
Q s X 
N 
V 
L M R 
. K ; Point P is the point of intersection of 
~~ segments KV and YZ. In terms of sets, 
2 V KV Nn YZ = {P} 
Which of the following sentences are true 
about the line segments shown on the right? D 
B 
5. AB EF = {G} = 
a H 
6. ABN DCN EF= 
—_ = { } G aa I 
7, EF 0 0G # { } I\, 
8. Hin AB = {Gc} A 
9. ABN DC= {c} 
10. ABN DCn Ai={ } 
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Match each set description to a figure. 


1. PQU QS a. P i & 

2, PQURS 
S 

3. PQU PS P S 

—> => —_—> => >) 

4. TPUTQUT UTS Cc. S d. P Q 
a — = 
Q 


5. Write a set description for each figure. 


E E 
‘\_\ 
G 
. D € D 
D 
F 


Figure l Figure 3 
E G Figure 2 
G E F 
: . E 
D G 
D D 
Figure 4 Figure 5 Figure 6 


Draw a figure to match each set description. 


6. XY U YZ 

7. XY U YZ U XZ 

gs. XY U YZ U ZW U WX 
9. XY U YZ U XW U ZX 
10. XY U YZ U ZW U WY 
11. XY U YZ U YW U WX 
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We have used set descriptions to talk about sets of numbers. 


{n: 201 < n < 205} = {202, 203, 204} 


Find the sets. 
1. {n: 969<n<975} 3. {n:3<n+1<5} 
2. {n: 998 <n < 1003} 4, {n:15<n+10<20} 


We have also used set descriptions to talk about sets of points. The 
segment AB is a set of points. 

We write “AB” for segment AB. 

We write ‘“‘mAB” for the length or measure of AB. ° 

In the figure at the right, mAB = mAC = mBC 
and mAB = mAD = mBD. 

{c, p} is the set of points that are the 
distance mAB from both A and B. 


ue 


In set notation we may write: 
{x: mXA = mXB = mAB} = {c, D} 


The letter ‘‘X” just tells us that we are talking 
about all points that have a certain property. 


We may also picture the set without labeling °B 
the points described by the set notation. 
{x: mXA = mXB = mAB} : 
5. Look at the figure at the right. What set of G 
points is {x: mXG = mXH = mGH}? he el 
@ 
H 
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Any figure may be described as a set of points. 
The circle with center C and radius equal in length to pin. is the set of all 
points X such that m XC = in. 


In set notation, we then have: 


{x: m XC =} in.} = the circle with center C 
and radius whose measure 
Ay 
is 5 in. 


The points X are the points of the circle. 


1. Match the set description to the colored part of the figure. 


a. {x: mXC =tin.} c. AB UBDUAC 
b. {x:mxC=1Lin.} d. {X: Lin. <mXC < Zin.} 
} C«) 
a a ©€ 
D 
; Figure 3 
A Figure 1 Figure 2 Figure 4 


The circle shown on the right is described as 
a 
{x: m XC = tin}. 
Points outside the circle belong to the set 
emxXc>ti 
{x: m XC > tin}. 
Points inside the circle belong to the set 
ae 
{x: m XC < tin}. 
2. a. In set notation describe the points inside a circle whose radius is 2 


inches. 
b. In set notation describe the points on a circle whose radius is 2 inches. 


1. Some sets of points are empty sets. Which of the following describe 
empty sets when A and B are 2 inches apart? 


a. {x: m AX =m BX = Lin} A 
b. {x: m AB = m AX = m Bx} 
c. {x: m AX=m BX= 1 in.} 
d. {X: mAX<4in. and m BX < Lin} 
e. {X: mAX <1 in. and m BX <1 in} 
2. Match each set description to the shaded portion of one of the figures. 
a. {x: m XB <4 in.} 
b. {X:mXB < tin} n {x: mXC < tin} 
ce. {X:mXB < tin} u {x: mXC < Lin} 


d. {X:mXB <1in.} —{x: mXC <1in} 


Figure 1 Figure 2 Figure 3 Figure 4 


3. If points C and D are tin. apart, draw a shaded figure to match each set 


description. , 

a. {X: mXC <1 in.} U {X: mXD <1 in} 

b. {X:mXC <1 in} ee 

ce. {X:mXC <1 in} n {x: mXD <1 in} _ 


d. {X: mXC <1 in} —{x: mXD <1 in} 
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1. Look at the figure below. Use your ruler to measure, in order to solve 


the exercises. 


a. mAB= in. C 
b. mAC= © in. ° 
c. mBC= G in. 
d. Does m AC =m AD? Ae eB 
e. Doesm AB=m CD? 
f. m AA is the distance from point A 
to itself. m AA= ™ in. 5 
g IfA=XthenmAX= © in. 


(Here “‘X”’ is just another name for point A.) 
h. {X:mAX=0 in} = 
i. {x: m AX = m BX = m AB} = 


2. Match the set description to the figure. 


a. {x: m AX=1in.} c. {x: m AB = m AX = m BX} 
b. {x: m AX = m BX} d. AB U AC 
@ 
B 

Ae °B Ae °B 

A @ 

Figure 2 Figure 3 Figure 4 
Figure 1 


3. Draw a figure to show {x: m XC = - in.}. 


4, Draw a shaded figure to show {x: m XC < Zin}. 


1. Let A and B be two points which are 3 in. apart. Then m AB = 3 in. 
Consider the following sets of points. 
{x: m AX = m Bx} {X: m AX= m BX = 1.2 in} 
{X: m AX =m BX = 1.5 in.} {X: m AB = m AX = m Bx} 


a. Which set of points is empty? 
b. Which set of points has exactly one member? 
c. Which set of points has exactly two members? 


d. Which set of points has an infinite number of members? - 


2. Write a set description to describe the colored part of each figure. Where 
necessary, use your ruler to measure. 


Figure 1 Figure 2 . ” 
Figure 3 


Figure 4 Figure 5 © Figure 6 Figure 7 


3. If points D and E are 3 inch apart, draw a shaded figure to show: 
a. {X:mXD < 3in} u {x: mXE <1 in} 


b. {X: mXD <2in.} n {x: mXE <1 in} 
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For each problem, which statements are true about the given figure? 


1. Z 
CL | 
¥ 
Y 
R 
Me 
p * qT 
3. . “\ 
J ” L 
NQ 
A D 


a. 


oP Oo fF Pp 


Figure WXYZ = WX U XY U YZ U WZ 


wx n zy ={w, x, Y, Z} 
WX © figure WXYZ 


arnst={ } c. ST—QP=QR 
QP nN QR= QR d. OTATS={T} 


o 
Oo 


mHL+mCLM+mMN+mNi=mHIi 
mLM+mMN>mLli 
EFA GEN JK={F} 


nN 
EG U GF C triangle EGF 
{M, N, F} © triangle MNF 


a. DG U FE=D 
b. BON DE={ } 
c. DEN AB = {F} 
d. FG © DE 


A plane is a set of points. It has no thickness. It is 


a flat surface that extends an infinite distance. 


We represent a 
plane like this. 


Points A and B lie in plane C, so line AB lies in 


A 
plane C. Pe 


We can write: planeC 
—— <¢-> 
AB M plane C=AB 


Points D and E do not lie in plane G. Line DE D 
intersects plane G in point F. ow 
We can write: Eg planeG 
DEN plane G ={ } 
J 
K 


Line JK and plane H are parallel. No matter how 
far we extend the picture they do not intersect. 


We can write: 


—_ _— 
plane HN JK= @ er 


Plane M intersects plane N in line PQ. Line PQ lies 


plane M 
in plane M and also in plane N. 


We can write: 
plane MN plane N= © 


Plane R and plane S are parallel. 


They do not intersect. - wf 
: planeR 
We can write: 
plane RN plane S= 8 - =—o./aaa S 
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1. Pair each statement with a figure. 


—_ —— —_—_ —_—- 
a. BCN CDN plane A= {c} ec. CDN plane AN plane B = CD 
b. cD nN plane A= {B} d. CBN plane AN plane B= {c} 
Figure 1 Figure 3 
plane B 
D 
C 
Eines laneA 
B 
Figure 2 Figure 4 
D C 
planeA $8 plane A 
plane B D 


2. Points A, B, and C lie in plane P. Points D and E do not lie in plane P. 
Use this information and the diagram to complete the equations. 

a. DEN plane P= 

ABN plane P= 

BC N AB= 

AC N plane P= 


—> 
ACN DE= 


como > 


3. Points V, W, and X lie in plane R. Points V, W, X, Y, and Z lie in plane S. 
Tell whether each statement is true or false. 
VX N plane R = VX 
plane S N plane R= YZ 
YZ N plane S = VX 
<— 
plane RN plane S = VX 
plane RN YZ= {w} 


9 mo Tp 


planeS 


Pair each statement with a figure. 
1. Plane MN plane N = CF 3 Nn 
2. CFM plane M = {D} 4, CFn DE={} 


Figure 1 


“plane N 


plane M 


Figare = Figure 4 


plane M planeN 


5. Complete each statement. Points V, W, X, and Y lie in plane A. Points 
X, W, and Z lie in plane B. 

Plane AN plane B= © 

VY N plane B= 

XW /N plane A= 

WZ N plane B= 

XVN ZW= 


o fo Hp 
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Choose N or U or —. 

1. {3,6, } @ {2, 4, 6, 8} = {6} 

2. {2,5, 8} @ {5, 10} = {2, 5, 8, 10} 

3. {4,6, 8} @ {6,8, 10} = {4} 

4. {Donna, Betty} @ {Betty, Karen} = {Betty} 
5. {Paul, Allen} > {Allen, Donald} = {Paul} 


Choose © or €. 
6. {o} @ {0, 2, 4} 
7. { }@ {0,2,4} 


8. 0 @ {0, 2, 4} 


Draw a figure to match each set description. 
9. ABU AC 

10. AB U ACUCA 

11. AB U BC UCD U DB 


Write a set description for each figure. 


: (()+2) : 


14. Points A and B lie in plane D. Point C does not lie in plane D. 
a. Does line AB lie in plane DP 
b. Does line AC lie in plane D? 
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Choose = or #. 

1. 35 x 68 @ 68 x 35 

2. (.7)? + (.3)2 @ (.3)2 + (.7)2 
3. (—3) — 16 @ 16 — (-3) 
4, 54+ 32 @ 32 + 54 


Solve each equation. 


2 = ees _ 
5. 13 x6=n 8. 45+ 3=n 

Dag. pT soe oa. 
6. 25x 1l=n 9. 33+ 1f=n 
t, 9x 2=n 10. 10 + 22=n 


Find each answer. 


ll. 84.6 12. 9.87 13. 6.04 14. 29.64 

x .92 x 025 x 7.23 x 10.8 
Sin. 

15. Jim measured the lengths of the sides of a 2a, 2 ig. 
hexagon. The picture shows his results. Can 7 ( 
you find a better way to show the results? $ in. <in 

4: 
3 in. 


16. Max’s garden measures 7 ft. by 9.1 ft. Bob’s garden measures 2 yd. 
by 3.5 yd. Which has the greater area? 


17. Mark has $6.45. His sister Ruth has $3.80. Do they together have 
enough money to buy a gift that costs $10.20? 


18. Last week Mr. Clark worked 38.5 hours and earned $3.50 an hour. 
How much did he earn for the week? 
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Part 19 More Measuring 


The metric system of measurement is widely used in scientific work. 
The different units are multiples of 10, so it is easy to convert from one 
unit to another. Some of the units for measuring distance in the metric 
system are the kilometer (km.), meter (m.), decimeter (dm.), centimeter 


(cm.), and millimeter (mm.). 


1m.=10dm. 0 1 2 3 1mm. =.1 cm. 
= 100 cm. eee = .01 dm. 
= 1000 mm. = .001 m. 
3 cm. = 30 mm. 
1 km. = 1000 m. or .001 km. = 1 m. 


1. Arrange by size from smallest to largest. 
a. 1m. b. lcm. c. 1 km. d. 1mm. e. 1 dm. 


2. Convert to decimeters, centimeters, and millimeters. 


Dit oe 2 din =m: 
25m 100 x .12 cm. = 12cm. 
12 m.= 1000 x .12 mm. = 120 mm. 


a. 3.1 if. b. .02m. c. 823m. d. 317m. e. .008m. 


3. Convert to centimeters, decimeters, and meters. 


Tce. el OL O-eims 1.8 cm. . 
18 mm. ‘O01 x18 dm: = :18'dm. 
18 mm. =.001 x 18m. =.018 m. 


a. 9mm. b. 12mm. c. 103mm. d. 152mm. e. 700 mm. 


The metric system uses the square centimeter (sq. cm.) instead of the 
square inch as the basic unit for measuring area. 
Fig. A shows a square measuring 1 cm. on each side. Its area is. 1 sq. cm. 


Fig. B shows a rectangle measuring 2 cm. by 3 cm. Its area is 6 sq. cm. 


3cm. 


Fig. A Fig. B 


lcm. 

wn 

a 

oe 

; S : 

lcm. 

Cc 

oO 

wn 

2 

[o) 

= 
2cm 


A square measuring 1 m. by 1 m. has an area of 1 square meter (sq. m.). 
1m. = 100 cm. 1m.=10dm. 
1 sq. m.= 100 x 100 sq. cm. 1 sq. m.= 10 x 10 sq. dm. 


1. Write the area measure of these figures. 


a. E b. Cc. : 
| KO wee 
qe 


6cm. 


5cm 
mu 
1m. 


2. Find the area of each rectangle described below. 
a. 45 cm. by 25 cm. d. 14m.by12m. g. 5.4 cm. by 32 cm. 
b. 10cm. by27cm. e. 80m. by60m. h. 14m. by 6.4 m. 
c. 92cm. by 30 cm. f. 44m.by19m. i. 90m. by 100m. 


3. First express the length of both sides in centimeters. Then give the area 


of the rectangles in square centimeters. 


a. 70cm.bylm.  d. 2m.by50cm. ¢, 40cm. by 1.4m. 
b. 45cm. by 1 m. e. lm. by92cm. h. 50cm. by 1.5m. 
c. 24cm. by 2m. f. 4m. by 20cm. i. 60cm. by 1.1 m. 
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We can convert between systems 
TET ETT eT BUELL TSS TT TTT 
1 yard = 36 inches 


10 20 30 : 40 "50 ee 70 BO 90 
AARTTTTOTTPTTTOT  TOTNOTOR ET PTOT TY sOTOPRPTPOOTTPVEOE VOPMITI POTN PYTORY OTUPOORITOTYOETPSTaTNTVTOTHEVIVOOTPOVNTVPOTOTOCUCOTSTFVVOVNTONvOTNTVOSTSTUTOC CS TOSS Sess ocoog, 


1 meter = 100 centimeters 


1 inch is approximately 2.54 centimeters 
1 meter is approximately 39.4 inches 


1 kilometer is approximately .621 miles 


1. Choose < or=or>. 
a. 1 meter © 1 yard d. 2km. @2mi. g. 200 km. © 3 yd. 
b. 3 yd. @ 2m. e. 4m. @ 9ft h. 100 cm. @ 1 yd. 
c. 1 ft. @1m. f, 5in.® 10cm. i. 300 mi. ® 400 km. 


2. One rectangle measures 6 cm. by 9 cm. Another measures 2 in. by 5 in. 


Which has the greater perimeter? 


3. A sign says “75 km. to Greenwich”. Approximately how many miles 


is this? 


4. Mike’s French pen pal’s garden measures 3 m. by 5 m. 
a. What are the approximate dimensions in yards? 
b. What is the area in square meters? 


c. What is the approximate area in square yards? 


5. Each side of a hexagon measures 13.72 cm. What is its approximate 


perimeter in inches? 


6. The length of a rectangle is 12.63 m. and its width is 8.72 m. What is 


its approximate perimeter in yards? 


Countries using the metric system measure the volume of liquids in 
liters. A cube of width 10 cm., length 10 cm. and height 10 cm. has 


volume 1 liter. A liter is approximately 1.06 quarts. 


1. Choose < or = or >. 
a. 1 qt. @ 1 liter c. 1 liter ® 3 pt. e. 3 gal. @ 3 liters 
b. 1 pt. @ 1 liter d. 1 gal. @ 3 liters f. 5 gal. @ 4 liters 


Countries using the metric system use the gram (g.) and kilogram (kg.) 
instead of the ounce and pound as basic units of measure. Under standard 
conditions one liter of water weighs one kilogram. 
1 kg. = 1000 g. or .001 kg. = 1 g. 
1 kg. is approximately 2.2 Ib. 


2. Convert the grams to kilograms. 
a. 328. ce. 24g. e. 308 g. 
b. 16g. d. 154g. ££. 1932. 


3. Convert the kilograms to pounds. 


| 2kg. = 2 x 2.2 Ib. = 4.4 Ib. 


a. 16 kg. c. 107 kg. e. 827 kg. 
b. 38kg. d. 98kg. f. 1000 kg. 


4. Ellen weighed 88 lb. before leaving the U. S. to visit friends in Italy. 
A scale in Italy measured her weight at 40 kg. Has she gained or lost 


any weight? 


5. About how many ounces equal 1 kilogram? (16 0z. = 1 Ib.) 
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Measuring Temperature 


Fahrenheit scale ~\ 


We often use the Fahrenheit 
scale to measure tempera- 
ture. On this thermometer 
the freezing point of water 
is 32°F and the boiling point 
of water is 212°F. 


i Centigrade scale 
The Centigrade scale is also 
used to measure tempera- 
ture. On this scale the freez- 
ing point of water is 0°C and 
the boiling point of water is 
100°C. 


On both scales, temperatures below 0° are written with a minus sign. 


Every 1° rise in temperature on the Centigrade scale is equivalent to a 


1.8° rise on the Fahrenheit scale. 


1. Copy and complete this table. 


——_ SS 


boiling point of water 
freezing point of water 


Centigrade Scale | Fahrenheit Scale 


32°F 


number of degrees between boilin 
and freezing points of water 


—_——— 


8 


100 


2. To convert from Centigrade to Fahrenheit, first multiply the Centigrade 


reading by 1.8, then add 32°. Convert these temperatures to Fahrenheit. 


Convert —6°C to Fahrenheit. 


= 6) x) 1:8 = 10.8 
LOG hse = 212 
So —6°C = 21.2°F 


a. 70°C. d. 3°C. 
40°C. e. 65°C. 
50°C. f. —1tPC. 


Convert O°C to Fahrenheit. 


0x18=0 

0 + 32 = 32 

So O°C = 32°F 
g. 85°C. j. “16°C. 
h. —40°C. k. 98°C. 
i. —8°C. L, =—25°C. 


Circumference of a Circle 


1. a. On your paper construct a circle having a 2-inch 
radius and label the center “O”’. 
b. Draw a diameter of the circle. 
Cut a piece of string whose length is the length 
of the diameter of the circle. 
d. Use the string as a unit of measure and find the circumference of 


the circle. Mark unit lengths as shown. 


2. a. On your paper construct a circle having a radius of 1 inch. 
b. Draw a diameter. 
ce. On a long piece of string, mark off lengths equal to the length of the 
diameter. 
Wrap the string around the circle and find the circumference. 
Is the circumference longer than 3 diameters? 


f. Is the circumference longer than 4 diameters? 


Let d be the length of a diameter of a circle. The circumference of the 
circle is greater than 3d and less than 4d. If we measured more accurately 
we would find that the circumference is about 3.14d. To find the cir- 
cumference we multiply d by a number called “pi”. 

“Pi” is written “a’’. 

The number 7 is approximately equal to 3.14. It is more nearly equal to 


3.1416. m7 is even more nearly equal to 3.14159265358979323846, 


but this number is still not exactly equal to z. 


3. Letting 7m = 3.14, find the circumference of each of these circles whose 
diameters are given. 
a. d=10in. c. = 18 yd. e. d= 42 ft. 
b. d=12 ft. d. d= 20 ft. f. d=16in. 


253 


1. A diameter is times as long as a radius. 


2. Find the circumference of each of these circles whose radii are given. 
Remember d = 2r. 
a r=7in. c r=8in. e. r= 16 ft. 
b. r=15 in. d. r= 50 ft. f. r= 30 yd. 


3. We sometimes let 7 = 33 or e Letting 7 = 34, find the circumference 
of each of these circles whose diameters are given. 
a d=21 ft. ce. d=49 yd. e. d= 14 in. 
b. d=56 ft. d. d=/70 yd. f. d=7in. 


4. The length of arc AB is 7 the circumference of the 
circle. If r = 8 ft., what is the circumference? What 


is the length of arc ABP 


A 
A 
5. If r = 3 in., what is the circumference? What is the 
length of arc ABP 
B 
B 
ta 


6. For each circle, find the length of arc AB. 


a. B b. Cc. 
A 
A B 

r=3in r=l1m r=1mi. 

B A B 
d e f, 

A ) 
B 
A 
r= 10 ft. r= 5cm. r=18 yd. 
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Base and Height of a Triangle 


The base of a triangle can be any side of the triangle. Often we think of 
the base of the triangle as the horizontal side on which the triangle rests. 
Then we say that the base of triangle ABC is AC and the base of triangle 
DEF isDF. 8 E 


A C D F 

In an isosceles triangle with two congruent sides, we 

often think of the third side as the base. Then we 

say that the base of triangle GHI is HI. ' 4 
An altitude of a triangle is a line segment whose 

endpoints are a vertex and a point on the opposite F 

side or the opposite side extended, and which is 

perpendicular to the opposite side. A height of a IN 


triangle is the length of an altitude. 


The distance from F to H is the height of triangle EFG. 


1. IfAC is the base of triangle ABC, 2. Tell what sides could be the base 


which dotted line segment shows and what the corresponding 
an altitude? altitudes would be. 
B E J F 
a DEFG H H D G 
2 yd. 
3. Find the area of each rectangle. 5 mi. 

10 in. d. 

a. b. - , Seis h| | 8yd. 
b b b b 
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Area of a Triangle 


1. a. Find the area of rectangle ABCD. D 4 ft. C 
b. Triangle ABC has the same area as triangle 1 ft. ee | 
ACD. What is the area of triangle ABC? A : 
2 in. 
P O 


2. a. Find the area of rectangle MNOP. 
b. Find the area of triangle PMO. 


4 in. . 
ce. Find the area of triangle MNO. 


H —G 
3. a. Find the area of square EFGH. a 
: t. 
b. Find the area of triangle EHG. 5 a 
c. Find the area of triangle EGF. E F 
30 yd. 
4. Find the area of triangle ABC. (Hint: First 
find the area of rectangle ABCD.) i 
10 yd. 


We write ‘‘m AB” for the length or measure of AB. B 
Area of ABCD =m AB x m BC 


=mCD x mAD A 
Area of triangle ABC = 1x (m AB x m BC) because the inside of 
2 triangle ABC is one-half 


the inside of rectangle 
ABCD 


Area of triangle ADC = he (m CD x m AD) 


Area of a triangle = ; x length of base X height. 


1. Find the area ot: 


a. triangle DEG (area in sq. yd.) are R 
b. triangle EFG (area in sq. yd.) 3yd. Aft. oe 
c. triangle PQS (area in sq. ft.) p in S 
d. triangle QRS (area in sq. ft.) C ant 


To find the area of triangle JKL: 


area of triangle JKM = x (m KM x m JM) 
J 


area of triangle KML=3 x (m KM x m ML) 


area of triangle JKL = the area of JKM + the area of KML 


= (3 xm KM x m JM) + (2x m KM x m ML) 


x 
= 

x 
3| 


x (m JM + m ML) 


m J (because of the 
distributive law) 


x 
3 
a 
x 


(because mJM + mML=m JL) 


2. Using the given dimensions, find the area of each triangle. 


E H 15 yd. 
a. B b. Cc. 
gin. ot 
A D 
15in. 9 ft 


eh 
uv 7ft © 
no >) 
oa 

N< 

2. 

Th 

< 

a 
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1. Find the area of: 


a. square ABCD c. triangle HIJ e. rectangle NOPQ 
b. triangle EFG d. triangle KLM f. triangle RST 


15 yd. 


2. Use the results of Exercise 1 to answer these questions. 
a. How much greater is the area of square ABCD than the area of triangle 
EFG? 
b. How much greater is the area of triangle HIJ than the area of triangle 
KLMP 
c. How much greater is the area of rectangle NOPQ than the area of 
triangle RST? 


8 C 6 
3. a. Find the area of triangles BVC, CWD, DYA, AUB. is 
b. Find the area of squares UVWY, ABCD. ° 10 469 
(Find the area of ABCD in 2 ways.) 1 46 
c. How much greater is the area of square S eA 
6 A 8 


UVWY than the area of square ABCD? U 


= 


@ 


nN O 


Y 


4, Find the area of the shaded part. 
10 in. 
a. b. c. 
8 in. 
i. in. 2 in. 


2 mi. 
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A figure with 8 sides is called an octagon. 


Choose greater than or less than. 


phe 


ge SF Pp 


op 


The area of the octagon is ™ the area of the square. 
The area of the octagon is ™ the area of the circle. 
The area of the circle is @ the area of the square. 


The area of the octagon is ™ the area of the circle. 
The area of the pentagon is ™ the area of the circle. 
The area of the octagon is M the area of the pentagon. 


Which shaded part has the greater area? 


Complete each exercise. 


5. 


aoe TP 


Area square AHGK = I sq. in. H_ lin. Glin. F 


Area square KEFG = @ sq. in. ax Lin. 
Area square BDFH = § sq. in. A E 
Is the area of circle K greater or NZ Lin. 
less than the area of square BDFH? B C D 


Construct the figure in Exercise 5 and draw AG, GE, EC, and AC 
Area of square ACEG = ™ sq. in. 


Is the area of circle K greater or less than the area of square ACEG? 
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Area of a Circle 


The radius of the circle is r. Complete each problem. 
Area square GOFC = D 
Area square ABCD = 
Area triangle GOF = 
Area square EFGH = H 


Area circle > 


Sve we 


Area circle < 


The area of a circle is greater than 2r? and less than 4r?. 
The area is slightly greater than 3r?. 


Area of a circle = ar? 


Letting 7 = 3.14 approximately, find the area of these circles whose radii 
are given. 

7. r=10in. 9. r=100m. ll. r= 20 ft. 

8. r=7cm. 10. r=15in. 12. r= 64 yd. 


Letting 7 = 34 or - approximately, find the area of each of these circles 


whose radii are given. 


= 49 in. 15. r= 35 in. 17. r= 56 cm. 
= 7 ft. 16. r = 42 yd. 18. r= 35m. 


13. 


— 
= 

= 
1 | 


19. a. If you know the radius of a circle, how do you find the area of the 
circleP 
b. If you know the area of a circle, how do you find the area of half of the 


circle? 


In science class, Sara, Jack, and Scott tried to find the average length of a 
maple leaf. They chose 4 leaves and each child measured the length of each 


leaf, using a ruler marked to show sixteenths. Here are their results: 


length of leaves 


measurement 
made by 


leaf 1 leaf 2 leaf 3 leaf 4 


1. What might be some reasons that different measurements were obtained 
for the length of the same leaf? 


2. The children agreed to use the average measurement of each leaf. What 


is the average measurement of each leaf? 


3. Using the average lengths found in problem 2, what is the average length 


of a maple leaf? 


4. Jack used the 4 measurements he made and found the average length of 
a maple leaf to be 4 in. Sara and Scott said by first finding the average 
length of each leaf, and then finding the average length of the 4 leaves, 
they got a more accurate result. Do you agree? Why or why not? 
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Scale Drawings 


When drawings are used in a book or when maps are drawn, they are 
drawn to a scale. On a map the scale may be described as: 

1 inch = 200 mi. 
This tells us that every inch on the map represents 200 miles. 


Pictures of insects, animals, and fish found in many books are drawn to a 


scale. The scale is usually written as a fraction such as - This tells us 


that the drawing, of an insect, for example, is tthe actual size of the insect. 


l. a. Here are two drawings of a pencil which is 5 inches long. 
a. The small drawing was made to a scale of lin. = in. 
b. The large drawing was made to a scale of lin. = in. 
so 
2. Here are two drawings of a baby duck which . 
is 7.2 cm. tall. aN 


a. If the large drawing is 3.6 cm. tall, it is 


made to a scale of +. a ~ 
b. If the small drawing is .9 cm. tall, it is ,° | \ 
made to a scale of +. ae 


3. These goldfish are drawn to different scales. 
Aw Fish A was drawn to a scale of a Fish B was 


Fish A drawn to a scale of - 


If the drawing of fish A is 1.4 cm. long and 


the drawing of fish B is 3.9 cm. long, which 


goldfish is longer? 


Ratios 
When we express the scale that we are using as 4> we are actually ex- 
pressing it as a ratio. 
We write: 1:4 or; We read: The ratio of 1 to 4. 


We use ratios when we compare the measures of two objects or the 


number of objects in two sets. 


Karen has 2 skirts and 3 sweaters. The ratio of skirts to sweaters is 


2:8. 
b. The ratio of sweaters to skirts .is 


1. a. 


2. There are 16 boys and 12 girls in Miss Clark’s room. 


a. The ratio of boys to girls is 16 to 12 or 4 to ©. Lft.2in 
b. The ratio of girls to boys is ™. : : 
3. The ratio of the length to the width of & in. ain 
this rectangle is ™. 
1 ft. 2 in. 


The ratio of the circumference of a circle to the diameter is 7 


4. a. 
b. The ratio of the diameter of a circle to the circumference is 


5. Measure the lengths of these line segments 


to the nearest half inch. 


a. 

b. 

CO 
6. Using the lengths of the line segments in Exercise 5, find each ratio 
a:b b. a:cC ce b:€ d. c:a 


a. 
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1. The sides of the large triangle are twice as long 
as the sides of the small triangle. 
a. What is the area of the small triangle? 8 ft. 
b. What is the area of the large triangle? 
. 6 ft. 


Is the area of the large triangle twice the area 
of the small triangle? 
d. The ratio of the area of the large triangle to the area of the small 


triangle is 


2. Each side of the larger figure is 2 times as long as the side of the smaller 


figure. Find the area of each figure. 


a. b. 
6 in. 


a ao 


5 ft. 


3. The ratio of the sides of the large square to the sides of the small square 
is 32d. 
a. The area of the large square is | | 
times the area of the small re 
square. 
b. The ratio of the area of the 
large square to the area of the small square is 
c. The ratio of the area of the small square to the area of the large square 


1S 


4. The area of the large figure is how many times the area of the small 
figureP 
a. si b. 4 in. 
tin. its. Fd 
3 in. 6 in. 3.1. 12 in. 


264 


Compute each power. 


1, 34 3. 6? > 1 
2. 9? 4, 4 6. 25 


Divide. Check by multiplication. 


7. 8)1389 10. 17)9211 
8. 6)7866 ll. 6.4)24.32 


9. 20)98080 12. .018)1.71 


Express each number in the indicated base. 


13. 1011. = Whe, 16. 36,., = Bight 

14. 213,,, = Mn 17. 186, = Blinc 

is. 1211,...= EL... 18. 42... = hive 

Find each sum or difference. 

19. 8 20. 73 21. 385 22. 292 
+24 +83 145 —143 


Copy and complete each table so that the sum of the numbers expressed in 


each row, column, and diagonal is the same. 


23. 
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Part 20 Graphs and Functions 


Any figure or region drawn on a 


coordinate system is called a graph. 


A graph is a set of points. 


The point (2, 4) is on the graph 


: 
abe 
eee 
Pt | | TT tT 


shown at the right. 


The point (5, 2) is not on the graph 2 

shown at the right. EEE 
| | {4 
| | tt 
PT | | 


1. Which of these points lie on the graph shown above? 


a. (0, 8) hb. (6, 2} e (-l,-3) d. (4, 0) 


2. On which graphs below are these points? 
a. (2,2) ce. (1, —2) e. (—1, 0) 
b. (4, —2) d. (—4, 3) f. (—4, 1) 


Using Tables 


Instead of listing points (—6, —2), (—4, 1), (0, —1), (2, 2), (3, —4), we can 


write the coordinates in a table: 


Row x gives the 
horizontal coordinates. 


Row y gives the 
vertical coordinates. 


1. Make a table for each set of points. 


{(-7, -3), (—4, 5), (1, 0), (3, 6), (4, —5), (6, 0)} 
b. {-6, -6), (—5, —3), (-6, 4), (-6, 0), (-6, —7), (-6, 8)} 


c. {(-8, 7), (—5, 7), (0, 7), (4, 7), (5, 7), (7, 7)} 


2. List the points given in each table. 


EEEER a0 
Pe relsofet7]  “Pal=-sfels p> [= 


3. For each problem in Exercise 2 draw a coordinate system and plot the 


points. 
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Rules 


Some rules may be written as English sentences or mathematical sen- 


tences. 
English sentence Mathematical sentence 
Multiply each number by 4. n=4xm 
Square each number. y = x? 
Subtract 3 from each number q=p-—-3 


1. Match each rule written as a mathematical sentence with one written as 


an English sentence. 
v= 2xwrxh i = 36y a 
v=Es y=xz+4 n= fi 


LX w 


If we subtract a number from itself, we get zero. 

To convert yards to inches, multiply the number of yards by 36. 

The number of vertices of a polygon is equal to the number of sides. 
To convert quarts to gallons, divide the number of quarts by 4. 

To find the area of a rectangle, multiply length by width. 

The volume of a rectangular solid equals length times width times 


height. 


moao Sf p 


2. Match each rule with a table. Copy and complete each table. 
d=c d= 2c d = 3c d=c+t+2 


Satisfying a Rule 


A pair of coordinates may satisfy a rule. 


Example 1: 
Does (—3, 7) satisfy y=4—x? Yes, because 7 = 4 — (—3) 
YS 7/ x=-3 
Example 2: 
Does (1,.4) satisfy q= 2p +3? No, because 4#(2 x 1) +3 
q=4 ) =i 


1. For each exercise, which pairs of coordinates satisfy the given rule? 


a c=d+4 (1, 5) (3, 7) (—1, 5) (—3, -7) (-6, —2) 
b. k=j-3 (4, 1) (2, 5) (0, —3) (—2, —5) (—4, —7) 
ce n=5—m (3, 8) (1, 4) (—1, 6) (0, —5) (—2, 3) 

d. s=-3 (2, 2) (6, —3) (2, —3) (1, 4) (—2, —3) 

e. W=2v (3, 6) (4, 2) (—1, 4) (—2, —4) (—3, -5) 

f, z=1+2y (4, 9) (0, 1) (—2, 5) (—3, —5) (—4, —7) 
g b=3a—-2 (1, 1) (3, 2) (—1, 5) (—2, —8) (—3, —5) 
h. x=4y ~~ (4, 16) (1, 4) (0, 4) (-1, —4) (3, —12) 

i. p=2q+2 (2, 6) (1, 4) (0, 2) (—1, 0) (—2, —2) 


2. a. Choose 4 points on the graph and give 

their ordered pairs. 

b. Do the pairs of coordinates satisfy 
y=2x—2? 

c. Choose 3 points not on the graph and 
give their ordered pairs. 

d. Do their coordinates satisfy y= 2x — 2? 
Is the point (0, 0) on the graph? 
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Making Tables 


Given a rule, we can make a table of coordinates. 


1. Choose horizontal coordinates. 
2. Find the corresponding values for the vertical coordinates. 


Example: s = r — 2 We wish to find ordered pairs (r, Ss). Suppose we 


choose —5, 0, 2, and 4 as values for “r.”’ 


I 
Nh 
| 
Nh 


2, then s = 


If r= —5, then s = —5 — 2 If f 


| 

je) 
| 

i) 

La a 

a 
| 


If r= 0, then s = = 4, thens=4-2 


Our table looks like this: 


1. Make a table for each of these rules. Choose six numbers between —6 


and 6 for the horizontal coordinate. 


a d=ctsa d w=vt+4 g z=5 j c=2b+1 
bh n=m-1 e r=s h. f = —2x k j = 8 —- 3p 
ce k=-3 f. q=4-—p i. y = 3x lL u=2t-—4 


2. Foreach problem in Exercise 1, graph each rule. (Plot the points and draw 


a line through them.) 


3. Choose 2 other points on each graph and find out if their coordinates 


satisfy the rule. 


Solving Equations by Graphing 


We can draw two graphs on the same coordinate system. 


Sometimes the graphs cross each other. 


The pair of coordinates of the point of intersection 


is the solution for the two rules. The 


coordinates satisfy both rules because the 


point lies on both graphs. 


The solution of the rules g = 3 and 

g= 2f — 1 is (2, 3). 

The coordinates satisfy both rules: 3 = 3 and 
3=(2x2)-1 


2. Graph each pair of rules on one coordinate system. Is there a solution 


for the pair? If so, what is it? 


a y= xX 
y=6-x 
d. s=rt3 
s=r-2 


b b=a-2 e n=mt+4 
b=/7 n=4-—m 

e e=-9 fi k=jt2 
e=d-—/7 k=-j 
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Inequalities 


The line is the graph of y = x. 
The shaded part is the graph of the inequality y > x. 
_ The coordinates of points in the shaded part satisfy 


(sci Sl 
ala |_| 
a” 


4 4 


sl x3 GS-1 3>0 
y=3 x=0 


Match each inequality with a graph. Give 3 solutions to each inequality. 
lL ¥>1 &% qg>s— Op 5. *<—l1 


The black line is the graph of y = x + 1. So the shaded part is the graph 
of either y <x + 1 
ory>xtl. 


The point (2, —1) is on the colored graph. 
Does (2, —1) satisfy y> x + 1? 

No. —1 is not greater than 2 + 1. 
Does (2, —1) satisfy y << x + 1? 

Yes, =—1< 2+ 1. 


(2, —1) is on the graph and satisfies y < x + 1. This tells us that the 
colored graph must be the graph of y < x + 1. 


Does each ordered pair satisfy 
y<lory=lory>1? 

(2, O) @; 1) 2, 2) 

0,3) -€1,—3 ©3,0 

What inequality is the rule for the graph? 


Does each ordered pair satisfy 
y<—-xory=-xory>-—x? 

(1, =A) (0, O) (24,=1) 

(3, 2) (lL, =2Z) (3, —3} 

What inequality is the rule for the graph? 


Does (0, 0) satisfy the inequality y < 2x? 
Does (1, 1) satisfy the inequality y < 2x? 
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1. What inequality is the rule for each graph? Give 3 solutions to each 


inequality. (Give 3 pairs of coordinates that satisfy each inequality.) 


2. Draw acoordinate system and draw the graph of each inequality. (Hint: 


Before shading, graph each equation.) Give 3 solutions to each inequality. 


a x< 2 c y<x e y>x-3 
b. y>O d. y>x+2 fi. y<4—x 


We can solve pairs of inequalities by graphing. 
The blue shading shows the graph of x < 0. The 
gray shading shows the graph of y > 0. The part 


where the two colors overlap shows the graph of 
X < O and y>0. We can check that the coordinates 
of points in the part shaded blue and gray satisfy 


both inequalities. 
(—2, 3) satisfies x < O and y > 0: =2'5 0 and 3 >0 
cme 


aia 


Cas 


Match each pair of inequalities with a graph. Give 3 solutions to each pair 


of inequalities. 
l. y>xandx<1l 3. x>Oandy>0O 5. y>-—xandx>1 
2. y>-—xandy<x 4, y<Oandx<0 6. y>-—xandy>x 


275 


I. 1,5) (2, 1) {—2, 3) (O, 2) 
e3—-D @0D ¢3,-8) CLI 

Which of the ordered pairs satisfy x < —2? 

Which satisfy x = —2? 

Which satisfy x > —2? 

The part shaded gray shows the graph of 


poop 


what inequality? 

Which ordered pairs satisfy y << x + 1? 
Which satisfy y= x + 1? 

Which satisfy y > x + 1? 

The part shaded blue shows the graph of what inequality? 


= fm wm o 


The part shaded both gray and blue shows the graph of what pair 


ede 
. 


of inequalities? 


2. What pair of inequalities describes the part shaded both gray and blue? 


Give 3 solutions to each pair of inequalities. 


3. Draw a coordinate system and shade it to show each pair of inequalities. 
(Hint: Before shading, plot both equations. Use 2 colors for shading.) 
Give 3 solutions for each pair of inequalities. 

a x>Oandy<0O ce y>x—-2andx>-—3 
b. y<xtlandy<3 d. x>2andy<x 


4. Is the point (4, 8) on the graph of y < 2x? 
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Functions 


A set of ordered pairs is a function if no two ordered pairs have the 


same horizontal coordinate. 


{(—8, 2), (—4, -D), (0, 6), (3, 7), (4, 7)} 


This set of ordered pairs is a function. 


same horizontal 
coordinate 


{(-6, 3), (-1, 0), (3, -1), (2, 4), (3, Of 


This set of ordered pairs is not a function. 


1. Which sets of ordered pairs are functions? 
a. {(-7,—3), (—5, —1), (-1, 6), (0, 3), (1, 5), (2, 6), (4, -8), (7, -2)} 
b. {(—34,—-1), (-1, 28), (0, 2), (0, 34), (24, 49, (5, -3)} 
c. {(-6,—4), (-3, —4), (0,4), (4, -4), (7, -4), (9, -4)} | 
da. {(-4,9,(-4,9,(-4,5, 0,0, 4,-b, 4-9, 4-9} 
e. {(3,9,6,b, 6, 8, (-7,-9, (-5,-d, (-2,-P} 
t. {(—8,—9), (-8,—7), (-7,-8), (-7,-6), (-6, -7), (-6, -5)} 
g. {4,1 4,3), 4,3), 4,0, 4,0, 4, 0} 
h. {(—4, 8), (-2, 4), (0, 0), (1, 1), (2,4), (3, 6), (5, 10)} 


2. For each problem in Exercise 1, plot the points on a coordinate system. 


Label each graph “function” or “not function”. 
3. Ona vertical line do the points have the same horizontal coordinate? 


4. Ona horizontal line do the points have the same vertical coordinate? 
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Graphs of Functions 


On the graph in Figure 1, 


no two points have the 
same horizontal coordinate. 
This is the graph of a function. 


On the graphs in Figures 2 and 
3, there are two points with the Figure 1 


same horizontal coordinate. These are not graphs of functions. 


Figure 2 


1. Which graphs are graphs of functions? 


2. Draw the graph for each rule. Have you drawn the graph of a function? 


a y> x b. y = 2x ec. y=1-.x d. y < 3x 


J A linear function determines a straight line. 


1. Which tables show linear functions? To find out, graph the given ordered 
pairs and see if a straight line can be drawn through them. Remember, 


if we plot a vertical line, we have not plotted a function. 


Pepa Buc 


no 
Hace) 


TT 4 | 
Ee >| 


[SEES SEE 
eatetosta ta lates 


When we plot points When we plot points When we plot points 
on a line that slants on a horizontal line, on a line that slants 
up to the right, we we graph a constant down to the right, we 
graph an increasing function. graph a decreasing 
function. function. 


2. Use the linear functions you graphed in Exercise 1 to answer these 
questions. 
a. Which functions are increasing? constant? decreasing? 
b. May a linear function be an increasing function? a constant function? 


a decreasing function? 
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Write a mathematical sentence for each English sentence. 


Bob has 2 more pets than Steve. 
Darlene has saved more money than her sister Rita. 
Kent has saved twice as much money as his sister Carol. 


Jack has 3 fewer stamps than Alan. 


eS PP 


Joanne has the same number of stamps as Laura. 


Complete each sentence. 


6. This rectangular prism has © faces. 

7. Each face is in the shape of a 

8. The area of face IMLH is — square inches. 

9. The area of face GJNK is — square inches. 
10. The area of face LMNK is — square inches. 
ll. The area of face IJGH is — square inches. 


12. The area of face IMNJ is | square inches. 
13. The area of face HLKG is — square inches. 


14. The volume of the prism is — cubic inches. 


Answer each question. 

15. What is the area of the square 
whose side is 3 units? 

16. What is the area of the square 
whose side is 4 units? 

17. What is the area of the square 
whose side is 5 units? 

18. Does 3? + 42 = 5??P 


19. Is a triangle, the length of whose sides are 3 


units, 4 units, and 5 units, a right triangle? 
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2. 


3. 


4, 


Give all the factors of each number. 
a. 36 - be. 75 c. 90 
Find the Greatest Common Factor for each set of numbers. 
a. {15, 25} b. {14, 21, 28} c. {18, 24, 48} 
Find the Least Common Multiple for each set of numbers. 
a. {12, 20} b. {8, 32, 96} c. {9, 15, 45} 
Give twelve primes less than 50. 


Write each problem in column form and find the sum or difference. 


5. 
6. 


11. 
12. 
13. 
14. 


nl i 4 2 I. 2 

es + 4, 7. 67+ 33 9. 85 65 

ul 1 a 1 ES Nia I 4 

33 + 5; 8. a, 35 10. “4a 25 

Write each problem in column form. Find the sum, difference, or product. 

17.38 + 2.99 16. 29.08 — 13.79 

13 + 4 17. -.3 * 176 

54.8 + .03 18. 5 x .24 

16.51 — 3.24. 19. 95 x .68 

795 — 86 20. 36 x .25 


15. 


Find each answer. 
21. 
22. 
23. 
24, 


29. 


17% of 59 25. 5% of 198 
8% of 77 26. 86% of 50 
32% of 85 27. 29% of 15 
64% of 203 28. 44% of 398 


Kay made a punch of 4 qt. of ginger ale, 2 qt. of grape juice, 2 gt. or 
lemonade, and 1 qt. of orange juice. What per cent of the punch was 


ginger ale? 
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Part 21 Logic 


These are atomic sentences. 

John is here. x+y=6 

Mavis has come home. n-2= 25 
We use words like ‘and’, “or”, and “if..., then...” to combine atomic 
sentences to form molecular sentences. These combining words are 
called connectives. The word “not” is a connective that changes one 
atomic sentence to a molecular sentence. 

If the sun shines, then it will be a hot day. y=4ory> 4. 

It is not raining. m<3andn>3. 


The connectives are not part of the atomic sentences. 


Atomic sentences do not contain any connectives. 


What connectives are used in the following sentences? 
Mac is home and Susan is at school. 


If the Tigers win the game, then Bill will be happy. 


a. 
b. 
c. Adam is not at school. 
d. 


Sue is babysitting or Sarah is babysitting. 
e. Ifx=2, then y=3. g ACBandA= { }. 
f 345 and n> 0, h xty=2orxty=6. 


The connective “if..., then...” is used to form a conditional sentence. 
Which sentences in Exercise 1 are conditional sentences? 

The connective “and” is used to form a conjunction. Which sentences 
in Exercise 1 are conjunctions? 

The connective “or” is used to form a disjunction. Which sentences 
in Exercise 1 are disjunctions? 

The connective “not” is used to form a denial. Which sentences in 


Exercise 1 are denials? 


The IF Rule 


Often from given statements we can infer other statements. 


The given statements are the premises. The statement we infer is the 


conclusion. 
Premise: If Jerry is late, then his mother is angry. 
Premise: Jerry is late. 
Conclusion: His mother is angry. 


What conclusion can we infer from each pair of premises? 


1. (1) If Jim is early, 2. (1) If itis snowing, 3. (1) If 2n=24, 
then Jane is early. then it is cold. then n= 12. 
(2) Jim is early. (2) It is snowing. (2) 2n= 24 


The conclusions drawn from premises in Exercise 1 use the IF rule. 
To apply the IF rule, one premise must be a conditional sentence and 
another premise must be the antecedent or first part of the conditional 


sentence. 


Use the IF rule to draw a conclusion from each set of premises. 


(In problems 5 and 7 you need not use all the premises.) 


4. (1) If Sally is not late, 6. (1) If 2n+1#3, 
then Jack is not late. thenn #1. 
(2) Sally is not late. * (2) 2n+:1 #3 
5. (1) If it is cloudy, then %° (1) 1f3n + 2= 11, 
it is raining. thenn= 3. 
(2) If it is sunny, then (2) If 3n+ 2=17, 
it is not raining. thenn=5. 
(3) It is cloudy. (3) 3n+2=11 
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We may use the IF rule more than once to draw a conclusion. 
Premise (1) If 3n — 7= 11, then 3n= 18. 
Premise (2) If 3n = 18, then n= 6. 
Premise (3) 3n -7=11 
(4) 3n= 18 from (1) and (3) 
(5) n=6 from (2) and (4) 


Our conclusion is: n = 6. We write the conclusion as line (5). Note that 


on the right we show to what lines we apply the IF rule. 


Use the IF rule twice to draw a conclusion from each set of premises. 
1. (1) If Linda is away, then Helen is playing records. 

(2) If Helen is playing records, then Nancy is listening. 

(3) Linda is away. 


2. (1) If Carol is not here, then Jay is not here. 
(2) Carol is not here. 
(3) If Jay is not here, then Sue is at home. 


3. (1) If 3y+4=1, then 3y = —3. 
(2) If 3y =—3, theny=~—1. 
(3) 3y+4=1 


4. (1) If point A is on the circle, then-point B is inside the circle. 
(2) If point B is inside the circle, then point C is inside the circle. 
(3) Point A is on the circle. 


5. (1) lf the square is inside the rectangle, then the square is inside the 


pentagon. 

(2) If the square is inside the pentagon, then the square is inside the 
circle. 

(3) The square is inside the rectangle. 
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Denials 


“n #5” is the denial of “n= 5”. 
“n = 5” is the denial of “‘n #5”. 
“Jill is here” is the denial of “Jill is not here”. 


Write the denial of each sentence. 


1. Mavis is here. 8. Harold is not at home. 
2. Garth is not here. 9. My car is blue. 

3. Sam is lost. 10. It is cold. 

4. The bird is not in the cage. ll. Jill is not sad. 

. n=3 12, m<7 

6 xXxty=7 13. n+5=6 

% nt 24 14. y-—3F#8 


Use the IF rule more than once to infer a conclusion. 


15. (1) If m>n, thenn> p. 19. (1) Ifx=y, thena#¥b. 
(2) If n> p, then p> 5. (2) lfa#b, thenc#y. 
(3) m>n (3) x=y 

16. (1) Ifm+2>17,thenm>15. 20. (1) IfAUB=B,thenACB, 
(2) If m> 15, thenm= 41. (2) If A&B, then AFB. 
(3) m+.2> 17 (3) AUB=B 

17. (1) If 3m > 21, then m> 7. 21. (1) If m#n, thenc=d. 
(2) If m>7, then m# 4. (2) If c=d, thenm#c. 
(3) 3m > 21 (3) m#n 

18. (1) If nis odd, then n=3. 22. (1) If 2m <6, then m <3. 
(2) If n= 3, m is odd. (2) If m< 3, thenm# 4. 
(3) n is odd. (3) 2m <6 
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The IFN Rule 


Another rule of inference is the “If-then-not” rule, which we shall call 
the IFN rule. 

In this case, one premise is a conditional sentence and the other premise 
is the denial of the consequent, the last part of the conditional sentence. 
We infer the denial of the antecedent, the first part of the conditional 


sentence. 
the antecedent the consequent 
Premise: If n+ 4=7, then n=3. 
; denial of the 
Premise: n#3 consequent 
Conclusion: n+ 4#7 denial of the 
antecedent 


Use the IFN rule to draw a conclusion from each set of premises. 


(In problems 5 and 6 you need not use all the premises.) 


1. (1) If it is raining, then it is cloudy. 
(2) It is not cloudy. 


— 


2. (1) If John is absent from school, then he will miss the test. 
(2) John will not miss the test. 


3. (1) If this figure is a quadrilateral, then it is a square. 
(2) It is not a square. 

4, (1) If this triangle is equilateral, then all three sides are congruent. 
(2) All three sides are not congruent. 


5. (1) If Figure A has four sides, then it is a quadrilateral. 
(2) If Figure A has five sides, then it is a pentagon. 
(3) It is not a pentagon. 
6. (1) Ifn+9=5, then n=-—4. 
(2) Ifn+ 8=2, thenn=-—6. 
(3) n#—4 


We may also use the IFN rule more than once to draw a conclusion. 


Premise (1) If n= 30, thenn +3= 10. 

Premise (2) If n is even, then n= 30. 

Premise (3) n+ 3410 
(4) n#30 from (1) and (3) 
(5) nis not even from (4) and (2) 


Use the IFN rule twice to draw a conclusion from each set of premises. 
Follow the example. 


1. (1) If John is here, 3. (1). If 2n+4= 16, 
then Sally is here. then 2n = 12. 
(2) If Sally is here, (2) If 2n= 12, then n= 6. 
then Mom is glad. (3) n#6 
(3) Mom is not glad. » 
2. (1) If Mary is at school, 4. (1) Ifx+y=11, 
then Tim is gone. then x —y=3. 
(2) If Tim is gone, (2) Ifx —~y=3, then x= 7. 
then Sam is mad. (3) x #7 


(3) Sam is not mad. 


Use the IFN rule three times to draw a conclusion from each set of premises. 


5. (1) If it is below O°F, then it 6. (1) Ifa+b=a, then 
is very cold. b= 0. 
(2) If it is very cold, then the (2) If b=0, thena>-—6. 
lake is frozen. (3) a is not greater than —10. 
(3) The lake is not frozen. (4) Ifa >—6, thena>-—10. 


(4) If my toes are frostbitten, 
then it is below O°F. 
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Giving Reasons 


To show exactly what is happening in longer proofs, we give a reason 


for each step. 


Statement Reason 
(1) Ifx=y, then x —y=0. P 
(2) If x #y, then x? # y?. P 
(3) x -y#0 P 
(4) x#y IFN 1,3 
(5) x? # y? IF 2, 4 


“P” means that this statement is a premise. 


“IFN 1, 3” means that we inferred line (4) from lines (1) and (3) by using 
the IFN rule. 

“TF 2, 4” means that we inferred line (5) from lines (2) and (4) by using 
the IF rule. 


In each of the proofs below the premises are marked. Copy the proof and 


give the reason for each line that is not a premise. Follow the example. 


1. (1) p is even. P 3. (1) Iff=g, thenf=h. P 
(2) If pis even, thenp#/7. P (2) lff#g,thenf-—g=3. P 
(3) p#7 (3) f#h P 
(4) f#¢g 
(5) f-g=3 


2. (1) lfu=v—1,thenu#v. P 4. (1) Ifn<p,thenn<pt+il. P 


(2) Ifu#v,thenu-v#0. P (2) Ifn<p+i1,thenn<ptq. P 
(3) u-v=0 P (3) n<p P 
(4) u=v (4)n<ptl 
(5)u#v—1 (5)n<pt+q 


We use the Rule of Adjunction to combine two separate premises as a 
conjunction. 


From: 
(1) John is here. 
(2) Marie is eating. 
We may infer: 


Conclusion (1) John is here and Marie is eating. 
or, Conclusion (2) Marie is eating and John is here. 


Use the Rule of Adjunction to draw a conclusion from each pair of premises. 


I. (1) The clouds are dark. 3. (1)n>m+1 
(2) It will soon rain. , (2) m<n 


2. (1) The temperature is 20°F. 4. (l)x+ty=7 
(2) The lake is frozen. (2)x-y=3 


We use the Rule of Simplification to infer one of the statements of a 
conjunction as a conclusion. 
From: 
X>z+5andy>x-—z 
We may infer: 
Conclusion (1) x >z+5 
or, Conclusion (2) y > x —z 


Use the Rule of Simplification to draw a conclusion from each conjunction. 


5. Ted is gone and Marie is not here. 
6 x+ty=15andx—-—y=13. 

7 X=7andy> 4. 

8. Betty is happy and John is sad. 
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The connective “or” is used to form a disjunction. 
To draw a conclusion from a disjunction we need a second premise that 
denies one of the disjuncts, or one part of the disjunction. We infer the 
other disjunct. 
From: 

(1) ‘Joe is at home or Joe is at school” 

(2) ‘Joe is not at home” 


We may infer by using the OR rule: 
“Joe is at school”. 


Use the OR rule to draw a conclusion from each pair of premises. 


1. (1) He asked for ice cream or 7. (1) | am walking south or | am 
he asked for pie. walking east. 
(2) He did not ask for pie. (2) | am not walking south. 
2. (1) pis odd or p is even. 8. (1) x=Oorx=1. 
(2) pis not odd. (2) x#1 


3, (1) The temperature is high or 9. (1) It is raining or it is 
the humidity is high. snowing. 
(2) The humidity is not high. (2) It is not raining. 


4. (1) xty=6orxt+ty=10. 
(2)x+ty#6 


5. (1) m>5o0rm=n. 
(2) m is not greater than 5. 


6. (1) Jim is at the dentist’s or 
he is at home. 
(2) Jim is not at home. 


Give a reason for each statement that is not a premise. Use: 


1. 


A for Rule of Adjunction 
S for Rule of Simplification 
OR for the Or Rule 


(1) The wind is blowing and the 
lake is not frozen. 
(2) If the sky was clear last 


night, then the lake is frozen. 


(3) The lake is not frozen. 
(4) The sky was not clear last 
night. 


(1) If the weather is cold and 
the sky is cloudy, then it 
will snow. 

(2) The weather is cold. 

(3) The sky is cloudy. 

(4) The weather is cold and the 
sky is cloudy. 

(5) It will snow. 


(1) If n is odd, then m + n is 
even. 


(2) If m is odd, then n is odd. 
(3) m is odd and m — nis even. 
(4) m is odd. 

(5) nis odd. 


(6) m+n is even. 


ae) 


mo 


IF for If-then Rule 
IFN for If-then-not Rule 


4. (1) If m=n, then 
8m = 64. 
(2) m=9orm=n. 
(3) 8m # 64 
(4) m#n 
(5) m=9 


5. (1) lf u=4 andv=6, 


then u+v=10. 
(2) u=4ory=3. 
(3) v=6 
(4) y#3 
(5) u=4 
(6) u=4 andv=6. 
(7) u+v=10 


6. (1) m—n is even or 
m +n is odd. 
(2) If m+n is odd, then 
n is not odd. 
(3) m—n is not even. 
(4) m+n is odd. 
(5) nis not odd. 


ro OP as) 


a~lnae) 
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What logical connectives are used in the following sentences? 
1. Mary is tall and Pam is short. 4, If p=3, thenq=4. 
2. The earth is not round. 5. v?>OQOandv <0. 

3. He is Bob or he is John. 6. A=BorACB. 


Give the denial of each sentence. 
7. Mavis is not here. 9. pt2>5 
8. Jan is older than Jerry. 10. ANB# { } 


Use the IF rule to draw a conclusion from each pair of premises. 
11. (1) You are Pat. 12. (1)c<O 
(2) If you are Pat, then | am Joanne. (2) If c <0, then c? <0. 


Use the IFN rule to draw a conclusion from each pair of premises. 
13. (1) b#3 14. (1) If AFB, thenAUBFA 
(2) If c=5, then b= 3. (2,AUB=A 


Use the OR rule to draw a conclusion from each pair of premises. 
15. (1) It is Feb. 29 or it is March 1. 16. (1)p=-3 
(2) It is not March 1. (2)p#—-3o0rq=2. 


Copy the premises, infer the desired conclusion by adding any necessary 


lines, and give the reason for each line that is not a premise. 


17. (1) ris not even and r +1 18. (1) lfa=b, thenc=d. 
is even. (2) If c=d, thend=/7. 
(2) If ris odd, then 3r is odd. (3) d#7 
(3) r is even or r is odd. Therefore, a # b. 


Therefore, 3r is odd. 


Find each quotient. Check by multiplication. 


1. 9)3060 2 7)24603 3. 49)8653 4. 327)954033 


Copy and complete each problem. 


5. 48+6= @ 10. 7;- 44> 
6. 8; -32= ll. 33+ 62= 8 
y 44x65 12. .7x 8=@ 
& 5 +1}=8 13. 21+ 3=8 
9. 16+5= 8 14. 45x 22= 8 


Complete each problem or answer the question. 
15. a. A cube has §® faces. 
b. Each face is in the shape of a ™. 
c. Ifthe length of each side is 1 inch, 
the area of each face is ™ 
square inches. 
d. The surface area of the cube is ™ 


square inches. 
e. The volume of the cube is ™ cubic inches. 


16. Miss Murray’s class was in charge of making box lunches for the 89 
children going on the sixth-grade picnic. 

a. If each child eats 2 sandwiches, how many sandwiches should 
they make? 

b. They have 23 dozen cookies. How many cookies will each child getP 
How many will be left over? 

c. They buy 6 quarts of lemonade, 5 quarts of grapejuice, re gallons 
of limeade, and 7 gallons of gingerale to make a punch. They want 
to serve 2 cups to each child. How much will be left over? 
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Part 22 Symmetry 


2-Dimensional Figures 


Look at the above figures. 


1, 


eS 


Which are triangles? 

Which are quadrilaterals? 

Which are pentagons? 

A hexagon is a 6-sided figure. Which of the figures are hexagons? 

For each of the above figures, can you find 2 points Q and R on the 


figure so that part of QR is outside the figure? 


No part of QR is outside Part of QR is outside 


this quadrilateral. this quadrilateral. 


Convex Figures Concave Figures 


Co) ZL wae 
my ko LN 
<> © ai 


1. Tell whether each figure is convex or concave. 
2. Is each statement true or false? 

All circles are convex. 

Some squares are concave. 

Some quadrilaterals are concave. 

All pentagons are convex. 


Some hexagons are concave. 


All triangles are convex. 


Rmoeao te p 


No rectangles are concave. 
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Pyramids 


A pyramid has one base. We name a pyramid by the shape of its base. A 


pyramid has triangular sides that meet at the apex. The sides and base ofa 


pyramid are called the faces of the pyramid. Two faces intersect in an 


edge. A vertex is the intersection of three or more faces. 


4— apex 


D 
A AN C 

B 
triangular pyramid 


O 
J N 
K M 
L 


pentagonal pyramid 


J, K, L, M, N, and O are vertices. 


D and BC are two of the edges. 


I 
<— apex 


F G 
quadrangular pyramid 


Quadrilateral EFGH is the base. 
V 


P T 
Q 


R § 
hexagonal pyramid 
Triangle PVQ is one of the sides. 


1. Copy and complete the chart. Use the above pictures for help. 


Type of pyramid Triangular Quadrangular | Pentagonal | Hexagonal 
Shape of base quadrilateral | hexagon | 
Number of sides 3 

Number of vertices | 6 

Number of edges | | 12 
Number of faces 4 


Prisms 


A prism has two bases that are the same shape and size. We name a prism 
by the shape of the bases. The sides of a prism are quadrilaterals. The 
sides and bases of a prism are called the faces of the prism. Two faces 


intersect in an edge. A vertex of a prism is the intersection of three faces. 


D 4 F 
triangular 


prism 


B 
AD and BC are two of the edges. 


pentagonal 
prism 


O, P, V, and U are four of 
the vertices. 


K Ar N 
quadrangular 


prism 


H I 
Rectangle KGHL is one side. 


- | 
‘Cea ~ hexagonal 
H . 
prism 
A 


Hexagons ABCDYZ and EFGHIJ are 
the bases. 


1. Copy and complete the chart. Use the above pictures for help. 


Type of prism | Triangular Quadrangular | Pentagonal Hexagonal | 
| Shape of bases triangle 
Number of sides 5 
Number of vertices 12 
I turer of edges 12 | 
Number of faces 8 
_— Ess 
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Which figures above are 


1. 


oe & 


prisms? 

pyramids P 

triangular prisms? 
triangular pyramids? 


quadrangular prisms? 


CED) 


quadrangular pyramids? 
pentagonal prisms? 
pentagonal pyramids? 
hexagonal prisms? 


hexagonal pyramids? 


For each picture on the left, find a picture on the right that shows the same 
3-dimensional figure in a different position. Write your answer in the form 


7-G. 
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convex pyramid concave pyramid 


B C O 


Base ABCD is convex. Base MNOP is concave. 


concave prism 


convex prism 


R y D 
Base RSTUV is convex. Base DEFGH is concave. 

1. Which figures are pyramids? 3. Which figures are concave? 

2. Which figures are prisms? 4. Which figures are convex? 

a. b. Cc. d. 

« cL 

€-- L 
~~ SSS 


‘Epa '‘@ 'p 
N AN 


aN 7) aes l 


Lines of Symmetry 


Folding a figure along a line of symmetry makes one part fit the other. A line 
of symmetry divides a figure into two parts of the same shape and size. Look 


at the figures below. Which lines shown in color are lines of symmetry? 


\FP 
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Which pictures show an object cut into two pieces the same size and shape? 


apple chair 
3. 4, ) (S 
vase 
D. 6. 
jack-o-lantern 
bottle 
crayon brick 


A plane may intersect, or cut an object. 


Here is a picture of a plane cutting a sphere. 


— The cut on the surface of the sphere is shown in 
color. 
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Here are pictures of planes cutting a cone, acylinder, a triangular pyramid 


and a hemisphere or “half” sphere: 


g 


Our pictures are sometimes clearer if we show only the cut, not the 


picture of the plane. 


a 


1. Which picture shows a cut through a 


a. hemisphere? c. cylinder? e. rectangular prism? 
b. triangular prism? d. cone? f. quadrangular pyramid? | 
Figure 2 Figure 3 
LOOP 
Figure 4 Figure 5 Figure 6 
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A plane of symmetry cuts a figure into two parts the same shape and size. 


These cuts show planes of symmetry: 


1. Which cuts show planes of symmetry? 


> Ws 


xercise 1, name the figure pictured in each problem 


1. Which cuts show planes of symmetry? 


2. In —E 


1. What is the plane figure determined by each cut? 


5 AF The cut 
| determines [------ The cut determines 
a triangle. Eee a rectangle. 


2. In Exercise 1 which cuts are made by planes of symmetry? 
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PR 


“—_ Ye 
This circular piece of paper This square piece of paper 
will occupy the same space as will not occupy the same 
it turns about its center. space as it turns about its 


center. 


/\ 


1. Which of the above figures will occupy the same space as it is turned 


about its center? 


A sphere will occupy exactly the A cube will not occupy exactly the 
same space as it is turned about same space as it turns about a line 
a line passing through its center. passing through its center. 
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Around which of the lines shown in color may the figure be turned and still 


occupy exactly the same space? 


A line around which a figure may be turned and still occupy exactly the 
id 


same space is an axis of symmetry. 
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For each figure, is the line shown in color an axis of symmetry? 
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1. Which of the given figures has more than one axis of symmetry? 


oo 


j. 


If a line is an axis of symmetry, then a plane perpendicular to the line 
always intersects the figure in a circle. 


1. In each problem what figure is formed by the intersection of the plane 
and the figure? 


2. The plane intersecting each figure is perpendicular to the line shown 
in color. Is the line shown an axis of symmetry? 


3. Which of the planes shown above are planes of symmetry? 
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1. Which cuts determine figures the same shape as the base (or bases)? 


Sometimes the base is labeled b. 


\ The cut d t 
e cut does no F 
aistennine a The cut determines 


a triangle the 


triangle the 
same shape he. eae i 
as the base. i 
‘ “ Oo) " 
b 


Bitis 
f. i. Cb 
= AN 


2. In Exercise 1, which cuts determine figures the same shape and size as 


| . fr ees 
: 


b 
c 


the base (or bases)? See the examples below. 


The cut determines sa The cut determines 

a circle the same a triangle the 
shape as the base same shape and 
but a different size. size as the bases. 


3. In Exercise 1, which cuts show planes of symmetry? 


312 


Choose < or = or >. 


1. 10% of $8 @ 5% of $16 4. 50% of $.20 ® 5% of $20 
2. 10% of $15 @ 8% of $20 5. 39% of 50 ® 41% of 60 
3. 63% of 4 ® 4% of 63 6. 73% of 6 ® 6% of 73 


Find each answer. 


7. 6)$43.75 8. 20)98080 9. 37)$520.39 10. 713)46998 


ll. $68.42 12. $49.68 13. $82.14 14. $12.98 
15.96 32.55 9.64 x 6 
25.45 31.52 


15. Draw a circle with center Q. Draw chords RS and TU passing through 
Q. Draw segments RT, TS, SU, and UR. What kind of quadrilateral 
is RTSUP . 


16. Draw a circle with center V. Draw a chord WX passing through V. | 
At V, construct the perpendicular. Label its intersections with the | 
circle “Y” and “Z’. Draw segments WY, YX, XZ, and ZW. What kind 
of quadrilateral is WXYZ? 


17. A side of a square measures .73. 
a. What is its perimeter? 
b. What is its area? 


18. What is the plane figure determined by each cut? 


Z TD b. i f\ c. aaa 
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Part 23 Probability 


The probability of getting a when spinning this spinner is . 
One of three results can occur: a, b, or c. One of these 


three results is a. The probability of getting a is one out 


of three chances or - 


1. What is the probability of getting a when spinning each of the spinners? 
ae | a Ch) & 


The spinner shown on the right is divided into three 


regions, but now they are not equal in size. In this case, x 
region a is half of the spinner, so the probability of getting 
a is 7: Region b is one fourth of the spinner, so the prob- se) 


ability of getting b is 
Because different results have different probabilities, we say that the 


results are not equally likely, or that the spinner is not symmetric. 


2. Which spinners shown below are symmetric? 
What is the probability of getting b when spinning each of the spinners? 


“| "PQ ‘B ‘Py 


Outcomes and Events 


1. Look at the two-color spinner. We may write b for blue when the spinner 


lands on blue, and w for white. 

a. Suppose we spin this spinner twice. 
How many different outcomes can there 
be? Complete the table to find out. 

b. There may be two results of the first 
spin, and two results of the second spin. 
So there are 2 X 2 = & possible out- 
comes of the two spins. 

c. We may think of these four possible 
outcomes as a set, X. Then we may 


write: 


X= {bb, bw, Hi, ww} 


first | second 
spin 


Outcome 1 
Outcome 2 
Outcome 3 
Outcome 4 


d. Note that the order in which each color comes up matters. The out- 


come bw (is, is not) the same as wb. 


2. When we spin twice, various events can happen. We may think of these 


events as sets of outcomes or as subsets of X. 
a. The event A is the event of at least one w. Look at the table for ways A 


may occur: bw, Wj, and ww. 
b. Ais asubset of X.A = {bw, a, m}. 


Pair the events and subsets of X. 

3. The event B of at least one b. 
4. The event C of exactly one b. 
5. The event D of two w’s. 
6 


The event E of two b’s. 


a. {bw, wo} 
b. {ww} 
c. {bb, bw, wb} 


d. {bb} 
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Probability of Outcomes and Events 


We have seen that when we spin our two-color 


spinner twice, the set X of possible outcomes is 


X= {bb, bw, wb, ww} 


b = landing on blue 


w = landing on white 


We may ask what is the probability of each of the four possible outcomes. 
One outcome is as likely as another because the spinner is symmetric. 
There are four possible outcomes. So each outcome has 1 out of 4 chances. 


The probability of each outcome is 2 


The probability of an event is just the sum of the probabilities of the 


possible outcomes that will make the event occur. 
A= {bw, wb, ww} 


Probability of A = 


a 
4 


1. What is the probability of each of these events when we spin the two-color 
spinner twice? 
a. The event of exactly one spin landing on blue. 

The event of both spins landing on blue. 

The event of at least one spin landing on white. 

The event of exactly one spin landing on white. 

The event of both spins landing on the same color. 


The event of the two spins landing on different colors. 


Rome aot 


The event of the first spin landing on white and the second spin 


landing on blue. 
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1. Look at this three-color spinner. We spin it twice. 


a. 


Cc. 


d. 


The set X of possible outcomes has nine mem- 
bers, because there may be three results of the 
first spin, three results of the second, and 
3 x 3=9. List the set of nine possible out- 


comes. g = landing on gray 
b = landing on blue 
X={gg, gb, Hl, i, Ml, Bl, @, my, ea} w = landing on white 


One outcome is as likely as another because the spinner is ™@ 
(symmetric, not symmetric). 

Each possible outcome of the two spins has 1 out of ® chances. 
The probability of each outcome of two spins is ™. 


2. When we spin the three-color spinner twice, each of the following events 
is what subset of XP What is the probability of each event? 


Se mo Re oH p 


bate 
. 


fe on t he seconc 


ieeiladne Wee an 
Dg, DW, wg, Wwe 


The event A of at least one spin landing on blue. 

The event B of at least one spin landing on white. 

The event C of exactly one spin landing on gray. 

The event D of the second spin landing on white. 

The event E of the first spin landing on gray. 

The event F of the first spin landing on blue or white. 
The event G of both spins landing on the same color. 
The event H of neither spin landing on gray. 

The event | of the two spins landing on different colors. 
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Let us look again at the three-color spinner. 


J = the event of the first spin landing on blue. 


The intersection of two events is also an event. 


= {bg, bb, bw} 


K = the event of the second spin landing on gray. 


= {gg, bg, we} 


Then: 


JNK= {bg, bb, bw} Nn {gg, bg, we} 


={_} 


= the event of the first spin landing on blue and 


the second spin landing on gray. 


Look at the events described at the bottom of the previous page. Find 
the intersections of the events listed below and describe in words the 


event that results from the intersection of each pair of events. 


ANB ec AND e CMe g HA] 


b CND d. ANG f. DOH h CN I 


3. Describe in terms of intersection of sets the following events. 


a. 


The event of the first spin landing on gray and the second spin landing 
on white. 

The event of at least one spin landing on blue and neither spin landing 
on gray. 

The event of at least one spin landing on white and the two spins 
landing on different colors. 

The event of the first spin landing on gray and exactly one spin land- 
ing on gray. 

The event of both spins landing on the same color and neither spin 


landing on gray. 


Let us now consider the probability of the event that is the intersection 


of two events. 


Again, look at the three-color spinner and the 
events A, B, C, D, E, F, G, H, I, J, and K already 
defined on pages 317 and 318. 


The probability of J M K = Prob. of {bg, bb, bw} A {gg, bg, wa} 


= Prob. of {bg} 
—_ ot 


In this case, Prob. of J M K = Prob. of J times Prob. of K 
es” 1 


Now consider the probability of A N B. 
Prob. of A = Prob. of {gb, bg, bb, bw, wb} 
5 


9 
Prob. of B = Prob. of {ew, bw, wg, wb, ww} 
5 


9 
But Prob. of A A B = Prob. of {bw, wb} 
2 


= 9 
Prob. of AN B # Prob. of A times Prob. of B because : x ax 


wily 


Choose = or #. 

1. Prob. of JN D @ Prob. J x 

Prob. of DMN E @ Prob. D x 

Prob. of DN C @ Prob. D X Prob. C 
Prob. of KM E @ Prob. K x 

Prob. of JN E @ Prob. J x 


vue OO bo 
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1. The union of two events is also an event. Once 
again, look at the three-color spinner, and discuss 
the same events as before. We may start with J 


and K, as described two pages earlier. 


JUK= {bg, bb, bw} U {gg, bg, we} 
= the event of the first spin landing on blue or the second spin 


landing on gray. 


2. Find the union of each pair of events listed below and describe in words 
the event that results from the union of each pair of events. 
a AUB ec DUG e GUI g EUG 
b CUD d. EUH f. CUH h CUI 


3. Describe in terms of union of sets the following events. 


a. The event of the first spin landing on blue or the second spin landing 


on white. 

b. The event of at least one spin landing on blue or at least one spin 
landing on white. 

c. The event of both spins landing on the same color or the two spins 


landing on different colors. 


4. Choose N or U. Remember that X is the set of all possible outcomes. 


a E@F=X c Eor={} e C@H={} 
b G@I=X a G@el={} f, B@D=D 


5. An event that cannot happen is an impossible event. Such an event is 
always represented by the empty set. No possible outcome will make it 
occur. EN J =| \ because the first spin cannot land on both gray and blue. 


Describe in terms of intersection two other impossible events. 
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We next want to find the probability of the event 
that is the union of two events. Once again, 
consider spinning the three-color spinner twice, 
and the events A, B, C, D, E, F, G, H, |, J, and K. 


Sometimes a simple rule of addition works. 


Prob. of E U J = Prob. of {gg, gb, ew} U {bg, bb, bw} 
= Prob. of {gg, gb, gw, bg, bb, bw} 


a I! ll i 1 1 1 
=a) ote gt 5 RS 


2G 
9 
=—2 
3 
In this case, Prob. of E U J = Prob. of E plus Prob. of J. 
-141 
=" 3 
— 2 
~~ B3 


But now consider the probability of J U K. 


Prob. of J U K = Prob. of {bg, bb, bw} U {gg, bg, wa} 
= Prob. of {bg, bb, bw, gg, we} 
5 


9 
But 5 +. : - 4 so Prob. of J U K # Prob. of J plus Prob. of K. 


In this case, the simple rule of addition does not work. 


Choose = or #. 

Prob. of AU B @ Prob. A + Prob. B 
Prob. of EU H @ Prob. E + Prob. H 
Prob. of DU E @ Prob. D + Prob. E 
Prob. of EU G @ Prob: E + Prob. G 
Prob. of CU G @ Prob. C + Prob. G 


es. De 
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Find each product. 


1. 82.4 5. 96.5 3. 5.26 4, 14.3 
x 63 x .083 x 1.09 x 260 
Choose = or #. SB 8 
Ns SS SS Ss >| 
5. 82x 4 @ 4 x 8? SC 
oF + S @ SF + 9 Sh 


aN 
& 


6 
7. (4 x 3) x 6 @ 4 x (32 x 62) eu 
8. 6 — 42 @ 42-6 be 


Complete each problem. 


9. 3% of $42 = 15. .3 x 06 = 

10. .8 x 4646=> — 16. 121 4+11= 0 
5 —_— 1. tie 

11. 125 + 45 = 17. 4, = 1, = 

12. 20% of $80 = | 18. .26-.1= 
1 1— wy = jl = 

13. “a a 19. - ; Ma = 

14. 4,71,=S8 20. xX i= | 


21. Jill had 20 problems correct on a test. If there were 25 problems on 


the test, what per cent did she have correct? 


22. What is the plane figure determined by each cut? 


CY 


ae b 


23. Find the volume of a box that is 6 ft. by 4 ft. by 3 ft. 


24. Find the circumference of a circle that is 10 feet in diameter. 


_ Find each quotient. Check by multiplication. 


1. 7)3556 2. .88)88.088 


3. 50)4092 4, 76.9)55.5689 


Draw a coordinate system and locate these points. 


5. AlZ,—3) 6. B (4, 6) 


Solve each equation for x. 


9 x+6= 18 
10. x — 12 = 20 
ll. 3x = 42 


Copy and complete each problem. 
15. (—6) + (-—4) = © 

16. 4 + (-—8) = 

17. 6 x (-—4) = 


7. C (0, 4) 8. D (—3, 0) 


12, 3x + 2x = 40 
13. 2x+x+3=15 
14. 3x = 12 


18. 7 —-(-4)= & 
19. (-4)+ 10= © 
20. (—8) x (-—3) = @ 


Write a mathematical sentence for each English sentence. 


21. Roberta has collected fewer leaves than Karen. 

22. Marlene has collected twice as many stamps as Penny. 
23. Gerald has 3 more model planes than Wayne. 

24. Max has 2 fewer books than David. 

25. John has the same number of books as Charles. 


Are these cuts of symmetry? 
26. 


a. b. Z| c. 
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Part 24 Set Diagrams 


We can use diagrams to show operations on sets. 


A={1, 2, 3, 4} (GQ > An B={1, 3} 
A B 
B= {1, h 5} The shaded part 


represents {1, 3}. 


For each pair of sets, find the intersection of the two sets. Make a diagram 


like the one above to show the operation. Tell what the shaded part rep- 


resents. 

1. C={Al, Jo} 3. M={3,5, 7} 5. L={Mark, Tony} 
D = {Jo, vi} N= {6, 4, 2} X = {Tony, Ed} 

2. J={2,4,6} 4. H={Kay} 6. P={n:3<n<6} 
k= {6} V = {Joan, Kay} Q= {n: n< 1} 


A= {Joe, Al} AU B={Joe, Al, Ed} 
E= {Ed} A > B_ The shaded part 
represents {Joe, Al, Ed}. 


For each pair of sets, find the union of the two sets. Make a diagram like the 


one above to show the operation. Tell what the shaded part represents. 


* vet } 8. E={3,8, 9} 9. v={4,9, 2} 
Y = {Alice} F={9, 3} W={n:1<n<5} 


We can use diagrams to show the difference of two sets. 
A= {May, June, July} B= {April, March, May} 
A-B= {June, July} B-A= {April, March} 
The shaded part The shaded part 


represents {June, July}. represents {April, March}. 


For each pair of sets, find the first set difference the second set, and then 
find the second set difference the first set. Make a diagram to show each 
operation. For each diagram, tell what the shaded part represents. 


1 C= {lowa, Maine} 3. P= {March, April, May, June} 
D= {Oregon, lowa} Q= {May, June} 

2. J={2,4,6, 3} 4. X={Al, Tony, Pedro} 
K={n:1<n<9} ves) 


V 


Tell what the shaded part in each diagram represents. 
F D 
5. , 6. Q ie H) 5 
< = \ 10. wy 
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We can use diagrams to show the intersection of three sets. 


A= {2,4} ANBnc={2} 
Be2,2, 11 ° ” the deadelt out 
C= {0, a 4} G represents {2}. 


For each collection of sets, find the intersection of the three sets. Make 


a diagram to show the intersection of the sets and tell what the shaded part 


represents. 

1. R={m, n, p} 3. X={n:n<4} 5. M={n:n <5} 
s={p} ¥={1, 3,5} P={nin<2} 
T={m, p} Z={n:n<6} R=({1,5, 9} 

2, C= {a,b,c} 4. V={Kay, Ann} 6. J={n:n<1o} 
D={d,c, x} w= {Kay} K={n4<n<s} 
E={a} B = {Ann, Kay} L={n: 2, 4, 6, 8} 


We can use diagrams to show the union of three sets. 
a={2,4} AUBUC={0, 1, 2,3, 4} 
B= {3, 2, i} The shaded part 


c={o, 2, 4} ‘ represents {0, 1, 2, 3, 4}. 


For each collection of sets, find the union of the three sets. Make a diagram 
to show the union of the sets and tell what the shaded part represents. 


7 J={3,4} 8 F={b} 9 J={n2<n<10} 
kK = {3, 4, 5} G = {a, b} K ={n: n < 11 and nis even} 
L={2, 4, 6} H={c,d, e} L={n: 3<n< 13 and nis even} 


We can shade a diagram to show an operation on 2 of the 3 sets repre- 


sented. 
A B 
| Be 
C 


The shaded part The shaded part The shaded part 
represents B U C. represents B — C. represents BN C. 
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Final Checkout 
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Find each answer. 


1. $39.78 2. $12.47 3. $13.97 4. $41.98 
9.79 7.63 2.48 5.76 
16.82 14.95 16,35 13.47 

2.76 7.36 

5. $55.32 6. $37.08 7. $28.37 8. $105.75 

—17.95 —15.39 — 19.48 = 77.88 
9. 84.2 10. 7.28 Ill. 9.06 12. 598 
x .063 x .93 xX 3.28 x75 


13. 43)903 14. 60)7060 15. 67)87336 16. .25)10.075 


17. Mrs. Watson paid a bill for $12.60. If she received 10% off for paying 
within 10 days, how much did she have to pay? 


18. Last week Craig got 8 of 10 questions correct on a history quiz, 19 of 
25 words correct in a spelling quiz, and 17 of 20 problems correct on 
an arithmetic quiz. What per cent of correct answers did he get on each 


quiz? 


19. A rectangular field is 137 feet long and 48 feet wide. 
a. How long must a fence be to surround this field? 
b. What is the area of the field? 


20. Kay has three times as much money as Sara. Sara has half as much 


money as Penny. Penny has $1.26. How much money has each girl? 


Final Checkout 


Find each answer. 


1 .182 2. 


Complete each problem. 
9. {2,8, 64} U {2, 4,6, 8} = 
10. {4,7,11} n {3,5,7,9} =m 
11. {8, 12, 16} — {8, 16, 24} = = 
12. {nin<3}n{n3<n<5s}=n 
13. {n:10<n< 13} U{n11<n<i13}=68 


Answer each question. 


14. Which of these numbers are prime? 
a. 28 b. 37 c. 46 d. 59 


15. What is the G.C.F. of each set of numbers? 


a. {25, 35, 40} b. {24, 36, 60} 
16. What is the L.C.M. of each set of numbers? 
a. {8, 12, 24} b. {24, 36, 60} 


17. Which of these numbers are divisible by 9? 
a. 8296 b. 4572 c. 8298 d. 1457 


18. Which of these numbers are divisible by 4? 
a. 423 b. 1492 c. 9342 d. 1040 
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Final Checkout 
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What law of arithmetic is illustrated in each sentence? 


SF PP 


6(7 + 9) = (6 x 7) + (6 X Y) 
(34+ 1)+2=3 + (1 + 2) 
(8+2)+ (4+ 2)=(8+ 4) +2 
7* (x27 x8) *2 
6x0=0x6 


? Q >: ‘fp 


Which are pictures of prisms? 

Which are pictures of pyramids? — 
Which are pictures of convex figures? 
Which are pictures of concave figures? 


Which are pictures of quadrangular prisms? 


Perform these constructions with straightedge and compass. 


ll. 


12. 
13. 
14. 


First, construct a square ABCD with sides about 2 in. in length. Draw 


diagonal AC. 
Construct a circle with diameter equal in length to AC. 
Construct an equilateral triangle with sides equal in length to AS. 


Construct an isosceles triangle with base equal in length to AB and the 
two other sides equal in length to AC. 


Final Checkout 


Which of these sentences are atomic? molecular? Which are conjunctions? 


disjunctions? Which are conditional sentences? © 


1. pis prime and Pp is even. 5. y=3+-x 

2. Joan is not at home. 6. p?=4orp=-2 
3. If you go, then I stay. 7% y= andx>0 
4, Accra is the capital of Ghana. 8 ANBF#A 


‘Copy the premises, infer the desired conclusion by adding any necessary 
lines, and give the reason for each line that is not a premise. 

9. (1) If p#3,thenp=4 10. (1) If a2#=0, thena=0 
(2) p#4 (2)a#O0Oorb=0 
Therefore, p= 3 (3) b#0 

Therefore, a? # 0 


Complete each sentence. ie 
ll. “cm.=1m. 15. 1m.=% in. 

12, lkm. =m. 16. lin.= cm. — - 
13. 40g.= % kg. 17. 1lkg.= Ib. —— ee 
14. 200 m.= ™ cm. 18. 1km.= © mi. 


What is the plane figure determined by each cut? 


19. 20. a1. fb 
‘ 


Give the base-ten numeral for each of these numerals. 


22, 232, 23. 416,icht 24, 1001 li, 
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Lists of Symbols 


{1 2} the set whose members 
, are 1 and 2 


{ ae i} the set of all n such that 
=e n is less than 1 

{ } the empty set 

U union of sets symbol 

Nn intersection of sets symbol 


_ difference of sets symbol 
cy subset symbol 


E is an element of 


Tables of Measure 


LENGTH 

12 inches 1 foot 
36 inches 1 yard 
3 feet 1 yard 

163 feet 1 rod 
54yards 1 rod 
5280 feet 1 mile 
1760 yards 1 mile 
320 rods 1 mile 


LIQUID 
3 teaspoons 1 tablespoon 
2 tablespoons 1 fluid ounce 


8 fluid ounces 1 cup 
2cups 1 pint 

2 pints 1 quart 

4 quarts 1 gallon 


is equal to 


- is not equal to 
= is equivalent to 
> is greater than 
< is less than 
AB line segment AB 
<—_ 
AB line AB 
on 
AB ray AB 
ZABC angle ABC 
= is congruent to 
TIME 
60 seconds 1 minute 
60 minutes 1 hour 
24 hours 1 day 
7 days 1 week 
52 weeks 1 year 
365 days 1 year 
366 days 1 leap year 
12 months 1 year 
10 years 1 decade 
100 years 1 century 
1000 years 1 millenium 
WEIGHT 
16 ounces 1 pound 
100 pounds 1 hundredweight 


2000 pounds 1 ton 


Hote: “She lact five pages of this look, 
555 to S57 to be precise, are left out 
cutentioually (all of them Tudex pages), 
“Therefore thir coucludes the book titled 
‘Sete tad Numbers—Guade 6". 


CAEP G phish Fal earetnG ies 
haar ene ee 


See SE heeet eres 


